A measurement of the teaching effectiveness of educational kinescopes in general science in the junior high school. by Bertani, Peter A.
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1957
A measurement of the teaching
effectiveness of educational
kinescopes in general science in
the junior high school.
https://hdl.handle.net/2144/13181
Boston University
I 
!1 
I 
,, 
I 
II 
A l1&AS~~ OF THE TEACHING EFFECTIVENESS OF 
EDUCATIONAL KINESCOPES IN GENERAL SCIENCE 
IN THE JUNIOR HIGH SCHOOL 
A. Thesis 
!'resented to 
t~e Faculty of the Graduate School 
~chool of Public Relations and Communtcations 
~oston University 
In Partial Fulfillment 
C?f the Requir ements for the Degree 
Master of Science in Communication Arts 
~ 
Peter A. Bertani 
July 1957 
I; 
II 
II 
II 
II 
II 
I 
' 
II 
Approved II 
F-irst Reader. • 
Dr. Jerry B. Briscoe 
Assistant Professor of Communications 
( 
Second Reader • • ~~ • ~ ~ J ~. • . • 
Malcolm Klein 
Instructor in Communication Research 
P-REFACE 
To the administrative personnel of Hugh B. Bain Junior High 
School, Cranston, Rhode Island, and WGBH-TV, Cambridge, Massachusetts, 
I wish to extend an expression of deep gratitude and appreciation for 
the cooperation given by both of these organizat i ons during this 
experimental study. 
This study has seen completion only through the invaluable 
assistance of my wife, Nancy, and the guidance of Mr. Malcolm Klein, 
and it is to them that I owe the greatest thankfulness of all. 
,, 
CHAPTER 
I . 
II. 
TABLE OF CONTENTS 
INTRODUCTION. . . . . . . . . . . . . . . . . . . . 
Research completed . . . . . . . . . . . . . . . . . . . . 
Does the use of kinescopes differ from the use of 
films? •••••• • • . . . . . . . . . . . . . 
How do kinescopes and films compare wit h regular 
teacher instruction~. . ••••••••• . . . . 
How do kinescopes compare vii th live television'? . . . . 
Summation of completed research 
Importance of the study • 
. . . . . . . . . . . 
. . . . . . . . . . . . . 
Statement of the problem. . . . . . . . . . . . . . . . . 
The general objective • . . . ., . . . . . . . . . . . . 
The specific objectives • 
EXPERIMENTAL DESIGN • • • • • 
• • • • • • • • • • • • • • • 
. . . . . . . . . . . . . . . 
PAGE 
1 
2 
2 
5 
8 
10 
11 
11 
12 
12 
13 
Pre-experimental procedure. • • • • • • • • • • • • • • • 13 
Group selection • • • • • • • • • • • • • • • • • • • • 13 
Pretesting. • • • • • • • • • • • • • • • • • • • • • • 14 
Questionnaire construction. . . . . . . . . . . . . . . 
Experimental procedure •••• •• •••••••••••• 
The inst ructor •••••••••••••• • •••••• 
The control groups. . . . . . . . . . . . . . . . . 
The experimental groups . . . . . . . . . . . . . . . . 
14 
15 
15 
16 
16 
Before testing . • • • • • • • • • • • • • • • • • • • • 17 
CHAPTER PAGE 
After testing • • • • • • • • • • • • • • • • • • • • • 17 
Recall questionnaire. • • • • • • • • • • • • • • • • • 17 
Experimental summary. • • • • • • • • • • • • • • • • • • 18 
Computation of data for t e experiment. • • • • • • • • • 20 
III. RESULTS AND ANALYSIS OF PHASE 1 • • • • • • • • • • • • • • 21 
After test-questionnaire. • • • • • • • • • • • • • • • • 22 
IV. 
Recall test-questionnaire . . 
After t-tests between groups. 
Recall t-tests between groups 
RESULTS AND .A.~ALYSIS OF PHASE 2 
. . . . . . . . . . . . . . 
. . . . . . . . . . . . . . 
. . . . . . . . . . . . . . 
• • • • • • • • • • • • • • 
After test-questionnaire •••••••••••• • •••• 
Recall test-questionnaire • • • • • • • • • • • • • • • • 
After t-tests between groups. . . . . . . . . . . . . . . 
22 
25 
27 
29 
30 
30 
33 
Recall t-tests between groups • • • • • • • • • • • • • • 36 
V. SUMMARY AND CONCLUSIONS • • • • • • • • • • • • • • • • • • 38 
Limitations of the study. • • • • • • • • • • • • • • • • 44 
Further research. • • • • . . . . . . . . . . . . . .. . . 
BIBLIOGHAPHY . . . . . . . • • • . . . . . . . . . . . . . . . . . 
APPENDIX A: Phase 1, 11Too Small to See" . • • e • • • • • • • • • 
Instructional outline • • • • • • • • • • • • • • • • • • 
Shot list • • . . . . . . . . . . . . . . . . . . . . . . 
Before and after test-questionnaire • • • • • • • • • • • 
Recall test-questionnaire • • • • • • • • • • • • • • • • 
44 
46 
49 
50 
53 
56 
58 
Group t ables. • • • • • • • • • • • • • • • • • • • • • • 60 
v 
CHAPTER PAGE 
APPENDIX B: Phase 2, 11The Ways of the Ant". • • • • • • • • • • • 66 
Instructional outl ine • • . . . . . . . . . . . . . . . . 
Shot list •• • • • • • • • • • • • • • • • • • • • • • • 
Before and after test-questionnaire . . . . . . . . . . . 
Recall te t- uestionna·re • • • • 0 • • • • • • • • • • • 
Group tables • • ••••• . . . . . . . . . . . . . . . . 
67 
70 
7.3 
75 
77 
LIST OF TABLES 
TAB IE PAGE 
I. Analysis of Variance for Before Questionnaire in Phase 1 • 22 
II. Means of Before, P~ter, and Recall Questionnaires for 
Groups in Phase 1. • . • • • • • • • • • • • • • • • • • 24 
III. T-Tests Between Groups for After Questionnaire in Phase 1 . 26 
IV. T-Tests Between. Groups for Recall Questionnaire in Phase l 28 
v. Analysis of Variance for Before Questionnaire in Phase 2 • 30 
VI. 
VII. 
VIII . 
Means of Before, After, and Recall Questionnaires for 
Groups in Phase 2. • • • • • • • • • • • • • • • • • • • 
T-Tests Between Groups for After Questionnaire in Phase 2. 
T~Tests Between Groups for Recall Questionnaire in Phase 2 
IX. Reliability Coefficients, Means, Standard Deviations, and 
Standard Errors of Before, After, and Recall 
32 
35 
37 
Questionnaires for Control Group 1 on 11Too Small to See" 60 
X. Reliability Coefficients, Means, Standard Deviations, and 
Standard Errors of .After, and Recall Questionnaires f or 
Control Group 2 on "Too Smal to See". • • • • • • • • • 61 
XI . Reliability Coefficients , 1·1eans, Standard Deviations, and 
Standard Errors of Before, After, and Recall 
Questionnaires for Control Group 3 on 11Too Small to Sea" 62 
XII . Reliability Coefficients, Means, Standard Deviations, and 
Standard Errors of Bef r e, After, and Recall Question-
naires for Experimental Group 1 on "Too Small to See". • 63 
viii 
T-ABIE PAGE 
XIII. Reliability Coefficients, Means, Standard Deviations, and 
Standard Errors of Before, After, and Recall Question-
naires for Experimental Group 2 on "Too Small to See" . • 64 
Xrv. Reliability Coefficients, Means, Standard Deviations, and 
Standard Errors of Before, After , and Recall Question-
naires f or Experimental Group 3 on 11 Too Small to See". • 65 
XV. Reliabilit y Coefficients, Heans, Standard Deviations, and 
Standard Errors of Before, After, and Recall Question-
naires for Control Gr oup 1 on 11The Ways of the Ant 11 • • • 77 
· XVI. Reliability Coefficients, Heans, Standard Deviations and 
Standard Errors o~ After, and Recall Questionnaires for 
Control Group 2 on 11The Ways of the Ant11 • • • • • • • • 78 
XVII. Reliability Coefficients, Heans, Standard Deviations, and 
Standard Errors of Before, After, and Recall Question-
naires f or Control Group 3 on "The \-lays of the Ant11 • • • 79 
XVIII. Reliability Coefficients, Neans, Standard Deviations , and 
Standard Err ors of Before , After, and Recall Question-
naires for Experimental Group 1 on 11The Ways of the Ant 11 80 
XIX. Reliability Coefficients, Means, Standard Deviations, and 
Standard Errors of Before, After, and Recall Question-
naires f or Experimental Group 2 on "The Ways of the Ant" e1 
XX . Reliability Coefficients, Means, Standard Deviations, and 
Standard Errors of Before, After, and Recall Question-
naires for Experimental Group 3 on 11The Ways of the Ant11 82 
I' 
I 
GHAPTER I 
INTRODUCTION 
Many non-commercial, educational television stations have 
recently increased their production of kinescoped educational series 
for the Educational Television and Radio Center at Ann Arbor, Michigan. 
Similarly, the commercial networks have produced educational programs 
that are kinescoped for future use by educators, after the live produc-
tion has been televised over the commercial network. 
Eventually, maDf of these educational series, produced both by 
educational and commercial broadcasters, will be used for subsequent 
classroom instruction.1 
With such a potential educational television library, it is 
mandatory that extensive research be conducted in all fields of content 
11 material presented in the various series. It must be discovered what 
I 
series can best be utilized for classroom instruction, and if they 
ful fill those objectives for which they were produced, that is, to 
teach factual information as well as, or better than regular face-to-
face instruction. 
In the several studies completed on the teaching effectiveness 
of television, kinescope evaluation ha only been a part of the 
individual research, with some of the findings being in disagreement. 
1 
"Three Challenges For NBC's Future," Broadca.sting Telecasting, 
(December 17, 1956), p. 61. 
, If this be the case, continued research must be carried out, in all 
II instructional areas to ascertain which subject matter can be effec-
tively taught by educational television recordings. Then, with such 
II tangible evidence as given by this extensive experimentation, in the 
1
1 varied teaching areas at different age levels, conclusive statements 
I on the real value of educational kinescopes can be formulated. 
I. RESEARCH COMPLETED 
Although some research has been completed on the use of 
I 
educational kinescopes for instruction, it has been of a different 
nature than this study, conducted with different age groups in other 
2 ' 
I subject matter fields. The results obtained have not been so conclusive ~ 
I 
I. 
I 
I 
I 
II 
II 
that they can be accepted as doctrine for all instructional areas. 
Some kinescope eva uation has been completed in comparative 
studies with film, regular teacher instruction, and live television. 
Does the use .Qf kinescopes differ from the ~ of films? An 
experimental study, conducted with Naval Reserve Officers, was carried 
out to ascertain the effectiveness of two kinescopes in comparison t o 
two conventional training films. The results of the research showed 
that the two kinescopes were at least as effective in the communication 
of information as the average training films that were used throughout 
2 the experiment. Another experiment was designed to find out if 
l earning from kinescopes would increase, if those viewing were told 
2aobert E. Stover, and Daniel G. Tear, "Evaluat ion of Two Kine-
scopes," ~Visual Communicali.Qn Review, II (Fall, 1954), p. 317. 
~--~==*=======================================k) ======= 
II that they were watching a recording of a television broadcast. Subjects I 
I in the study were airmen stationed at an Air Force Base in New York. 
I 
I 
'' 
Groups were matched on the basis of age, rank, classification scores, 
and years of schooling. These groups were shown kinescopes, which were 
introduced as kinescopes or training films, and training films, which 
were introduced as training films or kinescopes. Evaluation of t he studYj 
was through the administration of a true-false examination. Findings l 
indicated that if a kinescope or a training film is introduced as a I 
kinescope, learning increases significantly. For the part of the experiJ 
I 
ment that included a showing of a training film in color as compared to II 
the same version in black and white, there was no significant difference II 
between the groups when both were told that they were viewing a kine- I 
II scope • .3 On a follow-up of this study, to retest whether announcing a 
I 
I 
I 
I 
I 
film as a kinescope increases learning, the same films and kinescopes 
were used in addition to two more kinescopes and tv10 more training 
films. Recruits at the Bainbr idge Naval Training Center, comparable to 
the groups in the former study, were used for subjects. Again, the 
kinescopes were announced as kinescopes for one group and as training 
films for another . The training films were introduced in a like manner, 
as training films to one group and as kinescopes to another. Results 
obtained f rom a true-false examination and a multiple choice test showed 11 
that no significant difference between groups existed. The author of 
% bert Jackson, "Learning From Kinescope-s and Films, 11 As 
Inventory of Instructional Television Research, Hideya Kumata, editor 
(Ann Arbor, Michigan: Educational Television and Radio Center, 1956), 
pp. 65,66. 
the study concludes that this finding was probably due to the fact that 
,I the novelty effect of kinescopes had worn out since the former experi-
ment. Results showed that substantial learning did take place whether 
the presentations were introduced as kinescopes or training filma.4 
An experimental study with four groups of college freshmen, who 
were shown four general science films, was carried out to determine the 
4 
increase in learning that may result from repeated showings of an educa- 11 
tional film. It was found that the first repetit on, that i s, two show-
ings, resulted in substantial gains in learning. Three showings failed 
to add significantly to the learning gains effected b,y the two showings, 
while four showings resulted in even a smaller increment over the three 
sh01·fings.5 
One experiment concerned itself with the effectiveness of three 
types of recorded television presentations. Eighth grade students, who 
were subjects in the study, were placed in one of three experimental 
groups; one that viewed a kinescope of a straight lecture, one that 
viewed the same lecture with visual aids handled by the lecturer, and 
one that saw the kinescope with visual aids flashed on the screen. 
Evaluation of the experiment was on the basis of after and recall tests, 
which were administered to all groups. On the immediate tests, results 
'Taul M. Hurst, Jr., "Learning Setss Kinescope vs. Film, 11 Audio 
Visual Communication Review, III (Fall, 1955) , pp. 257-263. 
I' 
5c. L. McTavish, "Effect of Repetitive Film Showings 
Audio Visual Communication Review, II (Fall, 1954}, p. 319. 
II 
on Learning, 11 
indicated that the two versions of television recordings with visual 
aids were significantly better than the straight lecture version, with 
no significant difference existing between the . two visual aids versions. 
On the recall tests, the evidence obtained showed no significant differ-
ences between compari sons of the three versions . 6 
~ gg kinescopes and ~ compare with reK~ar teacher 
instruction? The results of a comparative study of seven kinescopes to 
regular instruction b,y statistical evaluation gave no evidence of 
statistical superiority of kinescope to regular instruction. The tele-
vision recordings used not only failed to show superiority, but also 
indicated a reversal in one of the categories.7 Another study made 
comparisons between kinescope record:i_ngs of the live television instruc-
tor and the regular instruction, which utilized Army basic training 
subject matter. Results obtained from the research indicated that the 
television recordings of regular instruction were as effective as the 
face-to-face teaching. When kinescopes were used for review purposes, 
there was an increase in learning over regular instruction alone. This 
review caused low aptitude trainees to approach the scores of high 
6 J. H. Ulrich, "An Experimental Study of the Acquisition of 
Information From Three Types of Recorded Television Presentations, 11 
~ inventory 2( Instructional Television Research, Hideya Kumata, 
editor (Ann Arbor, Michigan: Educational Television and Radio Center, 
1956), P• 110. 
7 
Otello L. Desiderate, Joseph H. Kanner, and Richard P. Runyon, 
11Factors Leading to Effective TV Instruction," ~Visual Communica-
tion Review, III (Fall, 1955), PP• 271, 272. 
aptitude groups who had only regular instruction.8 In a study con-
ducted with Naval Air Reservists at nine naval air stations, three 
comparable groups of reservists were given a series of training lessons. 
One group was taught by live television, one by kinescope , and one by 
local instructors. It was found that instruction by live television and 
television recordings were superior to local instructors, and that live 
television and kinescopes were about eqU4l in their effectiveness. The 
most effective method of presentation appeared to be direct television 
narration, in which the instructor talked directly to the trainees. For 
any one program in the series, the live television group and the kine-
scope group received identical instruction from the same instructor, 
while the local nstructor group received face-to-face teaching from 
three different instructors. Although content material was controlled 
by the use of a common l esson plan, presentations for the local instruc-
tor groups differed.9 At. the University of Michigan, a comparison 
experiment consisting of a kinescope-correspondence group without an 
instructor, a classroom discussion group with an instructor, and an 
8 
Otello L. Desiderate, Joseph H. Kanner, and Richard P. Runyon, 
11Television in Army Training: Evaluation of Television in Army Basic 
Training," An Inventory 2£ Instructional Television Research, Hideya 
Kumata, editor (Ann Arbor, Michigan: Educational Television and Radio 
Center, 1956 , P• ?2. 
9 
James s. Duva, John E. Murray, and Robert T. Rock, Jr., 
"Training by Tel evision: the Comparative Effectiveness of Instruction 
by Television, Television Recordings, and Conventional Classroom 
Procedure , 11 An Invento:r;z of Instructional Television Research, Hideya 
Kumata, editor (Ann Arbor, Michigan: Educational Television and Radio 
Center, 1956), p. 89. 
independent correspondence study group was carried out on a psychology II 
of child development course. Forty students in the university were sub-
jects in the study, twenty as a control group and the other twenty 
serving as subj ects for the three experimental groups. No significant 
differences were found among the th11 ee experimental groups before, 
during, or immediately after the course. On a recall test four months 
later, a significant difference was found favoring the correspondence 
group over the classroom group. The kinescope class scores were in 
between these two groups, not differing significantly from either of 
them. Relative ranks of the three groups on test scores we e constant 
throughout the experiment, with the correspondence group highest, fol-
10 lowed by the kinescope group and then the classroom group. 
The results of experimentation in comparing a film with oral 
instruction showed that there is little if any difference in the effect-
iveness of visual and oral methods in presenting facts. A theory 
presented for further research is that oral instruction may be as 
effective as instruction with the aid of film in cases in which the 
pupils' experience enables them to understand and interpret the regular 
face-to-face instruction.11 It was also noted that when visual methods 
10 
T. S. Parsons, 11A Comparative Analysis of Some Outcomes of 
Instruction by Kinescope, Correspondence Study, and Classroom Pro-
cedures," An Inventory 2£ Instrugtional Televisi£n Reserach, Hideya 
Kumata., editor (Ann Arbor, Michigan: Educational Tel evision and Radio 
Center, 1956), pp. 81, 82. 
11 
Frank N. Freeman, and E. H. Reeder, "A Comparison of Film and 
Oral Instruction," Visual Education (Chicago, Illinois: The University 
of Chicago Press, 1924),- p. 17~--
were used in addition to a discussion period, the learning gains were 
superior to oral instruction alone. The evidence gathered also indi-
cated that the relative superiority of either film or oral instruction 
depends in part upon the kind of visual devices used, and in part upon 
the kind of oral presentation to which it is compared.12 In a study 
concerning the use of motion pictures to teach science, published under 
1 the d eotion of the Graduate School of Education at Harvard, it was 
li concluded that Qy using a film ·as a supplement to regular classroom 
instruction, for learning the subject matter generally, an increase in 
achievement of twenty per cent can be expected. The results of the 
study are generalized only as they apply to the use of good supplemen-
tary sound motion pictures used in conjunction with the usual textbook. 
Further, it is stated that the employment of a sound motion picture will 
increase the objective of good teaching, 1.1hich is to impart lasting 
· understanding of ~elationships, facts, objects, and events. 13 
llQH gg kinescopes compare with l ive television? A comparative 
study on the effectiveness of instruction through television was con-
ducted at the University of Illinois. Course material in periodontics 
was given to practicing dentists in six states by closed-circuit tele-
vision, with an after-only experimental design used for the evaluation 
12 
Ibid., p. 189. 
13 
Phillip Justin Rulon, ~ Sound Motion Picture in Science 
~ing (Cambridge, Massachusetts: Harvard University Press, 1933), 
p. lo6. 
II of the instruction. Groups in the study were a live television class, 
an audio-only class, a group that studied a manual, and a kinescope 
group, which was shown all four programs in the experiment in one day, 
one month after the other groups received their instruction. It was 
found that the kinescope group did significantly better than any other 
group in t he study. The author states that the kinescope superiority 
may have been due to the initial superiority of the group, viewing the 
kinescopes on a theater- type screen, time differences in testing, and 
the novelty effect of kinescopes.14 At Iowa State College, a study was 
set up to determine the effectiveness of four different reception con-
ditions in respect to a course on psychology of adj ustment. The four 
groups were a television at home, a studio class, a kinescope class, and 
two campus classes, who were taught in a conventional classroom ~1ner . 
The same instructor taught all groups, with instruction time running for j 
fifty minutes, while the television sessions ran for thirty minutes. 
Evidence gathered f rom the experiment showed that the television at home 
did better than the television class in the studio and the two campus 
groups. The results also showed that the kinescope class did the best 
of all groups in the study. 15 
14 
P. H. Tannenbaum, "Instruction Through Television: A Compara-
tive Study," An Inventory 2.!: Instructional Television Research, Hideya 
Kumata, editor (Ann Arbor, Michigan: Educational Television and Radio 
Center, 1956), pp. 103 104. 
15Richard Wellington Husband, "Television vs. Classroom For 
Learning General Psychology, 11 The America.n Psychologist, IX (Hay, 1954), 
pp. lSl - 183 • 
II 
II. Sffi-1MATION OF COl<lPLETED RESEARCH 
Concerning the completed research rel ated to this experimental 
11 study, only limited generalizations can be made on the results obtained, 
I 
due to the very few studies available in this area. However, the 
evidence gathered by the experimental studies cited have supplied some 
knowledge of the teaching effectiveness of kinescopes and films. 
When used for instructional purposes, both kinescopes and films 
seem to be equal in their effectiveness. One study reported that 
!I kinescopes were better than face-to-face instruction, two studies con-
cl uded that kinescope instruction was as good as regular teaching, while l 
another reported that instruction by kinescope was not as good as regu-
l ar teacher instruction. In other studies it was found that film. 
i nstruction vas as good as the oral i nstructi on to which it was compared ~ 
and that better teaching eff ectiveness was obtained when film was used 
as a supplement to regular teaching. The results of two other studies 
showed that kinescope instructi on was better than similar teaching by 
live television. 
Thus , past research has attempted to evaluate the ef fectiveness 
of kinescopes and films, as compared to several aspects of their 
presentation and utilization. There is little doubt that continued 
experimentation in related areas is needed, both for the confirmation 
of prior research, and for new knowledge. 
This experimental study has as its primary objective the hope of 
supplying pertinent information on the use of broadcast educational 
kinescopes for in-school instructional purposes. 
III. IMPORTANCE OF THE STUDY 
It is of the utmost importance that an intensive evaluation of 
educational kinescopes be made in all fields of subject matter, before 
their subsequent use in the school systems and institutions of higher 
learning. It is only through this research that those who use these 
valuable tool s of instruction will know which subjects can be effec-
tively taught by television recordings, and how best to utilize them to 
1 meet the needs of the pupils. Only through this research will it be 
possible for the producers, talent, ana those who underwrite these 
educational kinescopes to know if those objectives for the kinescope 
production are being fulfilled, whether the objective is to teach 
factual information, appreciation in some fie l d, or as a stimulation 
device for the viewer. 
TV. STATEMENT OF THE PROBLEM 
It was the purpose of this experimental study to ascertain the 
amount of learning and recall of factual information, as presented b,y 
broadcast educational television recordings in general science at the 
junior high school leve , with comparisons made between (1) regular 
. classroom instruction on identical subject matter, without the use of 
an educational kinescope; (2) teacher instruction followed by an 
appropriate educational tel evision recording; (3) a showing of an 
educational kinescope followed b,y regular teacher instruction· and 
(4) instruction provided b,y two showings of the educational television 
recording. 
~ gener~ objective. It was the purpose of this experimental 
study to test several hypotheses, concerning the teaching effectiveness 
of broadcast educational kinescopes, in the field of general science at 
the junior high school level. 
The specific objec~ives. The specific objectives of this experi-
mental research were to test the following hypothesesz 
1. That educational kinescope instruction is at least as 
effective for learning as regular cl assroom instruction. 
2. That kinescope instruction is remembered better than 
regul ar classroom instruction. 
3. That the use of an educational television recording 
combined with regular teacher instruction significantly 
increases learning over regular teaching alone. 
4. That the use of an educational television recording 
combined with regular teacher instruction signif icantly 
increases recall over regul ar teaching alone. 
CHAPTER II 
EXPERIMENTAL DESIGN 
The procedure that was used for this experimental study was 
designed to obtain an evaluation of the teaching effectiveness of two 
educational kinescopes in general science, entitled 11Too Small to Sea,u 
and: "The Ways of the Ant. 11 These educational television recordings are 
part of the educational series 11Discovery, 11 which was produced by 
WGBH-TV, Cambridge, Massachusetts . 
The experimental design consisted of two phases, each one set up 11 
to give a separate evaluation of one of the two kinescopes. The reason 
for using two kinescopes in the experiment was for the purpose of 
obtaining a better sampling of the educational television series . 
The experiment was conducted from February 28, 1957 to April 16, 
1957 at the Hugh B. Bain Junior High School, Cranston, Rhode Island. 
I. PRE-EXPERIMENTAL PROCEDURE 
Each of the two educational television recordings was accurately 
timed for the length of its presentation, and an instructional outline 
was made from a tape recording of each sound track. The instructional 
outline was used for the regular classroom instruction of the subject 
material presented in each of the educational television recordings . 
Group selection. All groups in the experiment were composed of 
seventh grade students of average intelligence, with an I. Q. range of 
90 to 110. These groups never viewed an educational television record-
ing in school before this experiment. The control and experimental 
groups vere randomly selected from four established seventh grade class 
groups, which were homogeneously grouped by the use of the HeTh~on-Nelson 
Mental Ability Test, Elementary Form, the Nelsoh Silent Reading. Test, 
the Stanford Achievement Test, Elementary Form, and sixth-grade- teacher 
evaluation. All four classes were as closely matched as possible, the 
only criterion for student class placement being alphabetical arrange-
ment. There was an approxL~ate t otal of one hundre~ and twenty-six 
pupils in the f our classes, allowing each of the six ~roups in the 
experiment to be composed of about twenty- one students. 
Pupils were assigned to each of the six groups in the experiment 
by random selection within each of the f our regular seventh grade class 
groups of average intelligence. From these six groups, random assign-
ments to control and experimental groups was made. 
Pretesting. To prevent loss of students in the average intelli-
gence classes, a pretest group was randomly chosen from classes of below 
average intelligence. It was reasoned that any questio~ire showing 
consistency of measurement with this group would also hold true for the 
groups in the study. Before, after, and recall pretest-questionnaires, 
given before the start of the two phases in the experiment, were admin-
istered to the pretest group, and the reliability coefficients of each 
of the batteries was calculated by the split-half technique, employing 
the Spearman-Brown prophecy formula. 
II 
~estionnaire Q£nstruction. I All test-questionnaires used in the 
11 study were prepared from the outlines, which were made from the subj ect 
matter that was presented in each of the two kinescopes. The questions 
appearing on each questionnaire were of the multiple choice type, each 
with four possible answers. Each test-questionnaire was composed of 
tuenty-five questions, not arranged in any systematic order. Before 
and after questionnaires administered to each group in the experiment 
were identical, while the recall questionnaires were constructed to test 
the same subject material, but with different wording and arrangement of
1
1 
the questions. 
II . EXPERIMENTAL PROCEDURE 
A "before-after" design was used for each of the two phases in 
the study . The three control and three experimental groups all received 
I 
one phase of the experiment at a time, with the same instructor doing 
all the teaching required throughout the study. Each test battery that 
was given during the experiment was dated and properly marked to insure 
correct tabulations for subsequent statistical evaluation of the experi-
ment. 
The instructor. The complete experiment and all group instruc-
tion was conducted by the writer of this paper. The instructor's 
teaching experience consisted of three years of junior high school 
teaching in general science and mathematics, and two years of Naval 
Reserve instruction. 
6 
In the opinion of the writer, this combination of experimentalist 
instructor instilled an awareness of keeping experimental bias at a 
minimum, and made it possible to attain a relatively high degree of con-
trol of other variables throughout the study. 
The instructor did not inform any of the groups of the experi-
ment, or that they would receive any test-questionnaires. The only 
announcement given to each group was that the instruction was part of 
the course. In order to maintain harmony with that instruction provided 
by the educational kinescopes, no questions were answered or discussions 
cerried on with any of the groups. All efforts were made to obtain the 
same amount of attention from the pupils that they would have given to 
their regular daily scholastic work. 
~ £Ontrol groups. Control group 1 and control group 2 were 
established to act as base-line groups, indicating what change, if any, 
took place naturally. These two groups did not receive any instruction 
of any kind during each of the two phases of the study . Control group 1 
was given before, after, and recall test-questionnaires, while control 
group 2 only received after and recall questionnaires. Control group 3 
was given regular teacher instruction from the prepared outline covering 
the same material presented by each educational television recording, 
with the instructional period lasting twice the time length of the kine-
scope used in each phase. 
The exper:im,§mtal groups. Experimental group 1 received one-half 
of its instruction from the study instructor, who used the same prepared 
outline that was used for teaching control group 3. The second-half of 
this group's instruction was replaced by the appropriate educational 
kinescope. Experimental group 2 was shown the educational television 
recording first, followed b,y similar teacher instruction as given to 
experimental gToup 1. Instruction for experimental ~roup 3 consisted 
of two showings of the educational kinescope . 
Before testing. The control groups and the experL~ental groups 
all received identical before test-questionnaires five days prior to 
the instruction that was designed for each group. Each before test 
battery, for each of the two kinescopes, was given in its phase of the 
experiment. When each was administered, all groups were given the same 
testing instructions, with no announcements made of future tests or 
procedUres. 
After testing. The control groups and the experimental groups 
were all given similar test-questionnaires, identical with the before 
measure, immediately following the type of instruction designed for each 
group. 
Recall questionnaire . Recall questionnaires, composed of 
reworded and rearranged multiple choice questions, made to test the same 
subject matter as the before-after measures, were given to all groups. 
The interim period for the recall was two weeks from the time of the 
after questionnaire that was given to each group. 
Throughout the experiment, no time limits were set for the com-
pletion of any of the test-questionnaires used. 
III. EXPERIMENTAL SUMMARY 
For phase 1 of this study, on 11Too Small to See," each group 
received the following segments of the experimental design on those 
dates indicated . 
February 28, 1957 
March 5 
March 19 
March 5 
March 19 
February 28 
March 5 
Harch 5 
:tl.a.rch 19 
March 7 
March 12 
rwch 12 
March 12 
March 26 
March 7 
March 12 
March 12 
March 12 
March 26 
March 7 
March 12 
March 12 
March 26 
Control Group 1 
Before questionnaire 
No instruction 
After questionnaire 
Recall questionnaire 
Control Group 6 
No before questionnaire 
No instruction 
After questionnaire 
Recall questionnaire 
Control Group J 
Before questionnaire 
Teacher instruction for twice 
the length of the kinescope 
After questionnaire 
Recall questionnaire 
Experimental Group 1 
Before questionnaire 
Teacher instruction for the 
length of the kinescope 
Showing of the kinescope 
After questionnaire 
Recall questionnaire 
Experimental Group ~ 
Before questionnaire 
Showing of the kinescope 
Teacher instruction for the 
length of the kinescope 
After questionnaire 
Recall questionnaire 
ExEerimental Gro® J 
Before questionnaire 
~~o showings of the kinescope 
After questionnaire 
Recall questionnaire 
For phase 2 , on "The Ways of the Ant," each group received the 
f oll owing segments of the experimental design on those dates indicated • 
Ha.rch 21, 1957 
March 26 
April 9 
March 26 
April 9 
March 21 
March 26 
'Harch 26 
April 9 
March 28 
April 2 
April 2 
April 2 
April 16 
March 28 
April 2 
Apr il 2 
April 22 
April 16 
March 28 
April 2 
April 2 
April 16 
. Control Group ! 
' Before questionnaire 
No instruction 
After questionnaire 
Recall questionnaire 
Control Group 6 
No before questionnaire 
No instruction 
After questionnaire 
Recall questionnaire 
Control Group J 
Before questionnaire 
Teacher instruction for twice 
the length of the kinescope 
After questionnaire 
Recall questionnaire 
Experiment~l Group ! 
Before questionnaire 
Teacher instruction for the 
length of the kinescope 
Showing the kinescope 
After questionnaire 
Recall questionnaire 
Experimental Group ~ 
Before questionnaire 
Showing the kinescope 
Teacher instruction for the 
length of the kinescope 
After questionnaire 
Recall questionnaire 
Experimental Group J 
Before questionnaire 
Two showings of the kinescope 
After questionnaire 
Recal questionnaire 
IV. COMPUTATION OF DATA FOR THE EXPERIMENT 
Statistical analysis of all groups in the study consisted of 
the use of the Spearman-Brown formula for reliability coefficients, 
and individual t-tests between groups for the after and recall mea-
sures. Fisher's table of~' for samples totaling less than thirty, 
was used to obtain the probability. The analysis of variance was 
employed for both phases to ascertain if there existed a significant 
difference among groups on the scores obtained on the before test-
questionnaires. 
All test-questionnaires that were administered throughout the 
experiment were hand scored. Each questionnaire was carefully checked, 
independently of the first time, for correction and scoring, and all 
scores were then meticulously tabulated into group tables. 
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CHAPTER III 
RESULTS AND ANALYSIS OF PHASE 1 
Phase 1 of this experimental study cow~enced on February 28, 
1957, and was concluded on March 26, 1957. The educational television 
recording, 11Too Small to s·ee, 11 Yas used in thls segment of the study. 
The content material of the kinescope px·esented subject matter concern-
ing the functions and life processes of one-celled animals, with the 
instructional running time of ti.renty-eight minutes and fifteen seconds. 
Appendix A contains the instructional outline , the kinescope's shot 
list, the before and after test-questionnaire, the recall test-
questionnaire, and all group tables for phase 1. 
Using a pret est group of seventh grade students of below-average 
intelligence, reliability coefficients of . 82 , .93, and .95 for the 
before, after, and recal test-questionnaires were obtained. 
Reliability coefficients of the before, after, and recall mea-
sures for all groups in this phase of the study ranged from .82 to .99. 
The analysis of variance, Table 1, computed on the before mean 
scores of the control and experimental groups in this phase, showed 
that no significant differences existed among groups on their i nitial 
knowledge of the subject matter. 
TABLE I 
ANALYSIS OF VARIANCE OR BEFORE QUESTIONNAIRE IN PF~E I I~ 
I 
I Source d Sum of Sq. Mean S • (Vari nee ) F 
I Among the means 
,, of methods 5 322 64.4 < 1 .0 
I Within methods 117 12,192 104.2 
I Total 122 12,514 
II ==================,, 
I~ AFTER TEST-QUESTIONNAIRE 
After mean scores in Table II, show control 3, which received 
regular teacher instruction only, to be highest wit h a 69.0 mean. 
II Means of experimental 1 and experimental 2 were 57. 3 and 55.0 respec-
1 
tively. The se two groups received both regular teaching in addition 
11 to kinescope instruction. Experimental 3, which was given two showings 
II of the educational televisi on recording, had an after mean of 51 .6. 
II 
Gains in mean raw scores over the before measure were 40 . 6 f or 
control 3, 30.2 for experimental 1, 26.4 for experimental 2, and 21. 6 
for experimental 3. Therefore, control 3, which received regular 
teacher instruction alone, made the greatest mean gain on the after 
measure. 
tr. RECALL TEST-QUESTIONNAIRE 
Means for the recall measure, Table II, administered two weeks 
after the time of instruction for each group, show control 3 to be high-
est with 54.7, followed Qy experimental 2 with 47.0, and then by experi-
mental 1 and experimental 3, each with a mean of 45.8. 
Loss for group means were 14.3 for control 3, 11.5 for experi-
mental , 8.0 for experimental 2, and 5.8 for experi~ental 3. Thus, 
the greatest decrease of mean scores on the recall test-questionnaire 
was made r control 3, the group that received only face-to-face 
instruction. 
'rABLE II 
MEANS OF BEFORE, AFTER, AND RECALL QUESTIONNAIF..ES 
FOR GROUPS IN PHASE 1 
Before 
Heans 
After 
Means 
Recall 
Means 
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III. AFTER T-TESTS BETWEEN GROUPS 
T-test results, Table III, on the after measure for phase 1, 
indicated that there existed a significant difference, beyond the one 
per cent level, in fayor of experimental 1 and experimental 2 and their 
controls, showing that the educational kinescope did impart factual · 
knowledge on the student viewers. 
The test for significance between control 3 and experimental 3 
showed a significant difference favoring the control group beyond the 
one per cent level. Since control 3 received their instruction through 
regular classroom procedure, while experimental 3 was instructed only 
by kinescope, the evidence supported regular teacher instruction as 
significantly better. 
For experimental 1 and experimental 2, both of which received 
regular teaching and kinescope instruction, but in a reversed order, a 
t-teat showed no significant difference between the two groups. Thus, 
the order of presentation of an educational television recording, com-
bined with regular face-to-face teaching, seems to have little or no 
effect on learning. 
The t-test between control 3 and experimental groups 1 and 2 
together, showed a significant difference beyond the one per cent level 
favoring the control group. This indicated that regular teaching in-
struction alone is significantly better than oral instruction in con-
junction with a kinescope showing . 
No significant difference was found to exist between two showi 
of the kinescope and kinescope with teacher instruction. 
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'l'ABLE III 
'!'-TESTS BETWEEN GROUPS FOR AFTER QUESTIONNAIRE 
IN PHASE 1 
: 
II 
-
Difference Standard 
II Between Error Heans Difference t's Probability 
_ , 
~ -Control Experimental I Group 1 Group 1 27.3 3.9 7.000 p < .01 
II Control · Experimental 
Group 2 Group 2 26.6 3.4 7.824 p < .01 
II Control Experimental Group 3 Group 3 17.4 4.0 4o350 p < .01 
1 
Experimental Experimental 
Group 1 Group 2 2.3 4-3 .535 p > .05 
Experimental Control 
Groups 1 & 2 Group 3 12.8 4.1 3.122 p < .01 
1 Experimental Experimental 
I Groups 1 & 2 Group 3 4.6 4.2 1.095 p > .05 
IV. RECALL T-TESTS BETilEEN GROUPS 
For the recall measure in phase 1, t-test results, Table IV, 
1 indicated beyond the one per cent level of confidence, that both experi-
I 
mental 1 and experi mental 2 did s ignificantly better than their con-
trol s. 
A t-test between control 3 and experimental 3 showed a significarr0 
difference, beyond the five per cent level, favoring the control group. I 
This significant difference supplied proof that regular face-to-f&ce I 
instruction is remembered better than otlcy two showings of a kinescope. II 
No significant difference was found to exist between experimental 
1 and experimental 2, indicating that the order of presentation of a 
I television recording with oral instruction does not effect recall. 
Similarly, no significant difference was found between experi-
mental groups 1 and 2 together, and control 3. Thus, teacher instruc- I 
tion in conjunction with an educational television recording seems to be 
as effective as regular teaching alone for recall purposes. 
Application of a t-test between experimental groups 1 and 2 
together, and experimental 3 showed no significant difference between 
the groups. Then, for recall purposes, it makes little or no differ-
ence whether instruction is by teacher in combination vli th a kinescope, 
1 or by two showings of the kinescope. 
I 
II 
TABLE IV 
T-TESTS BETWEEN GROUPS FOR RECALL QUESTIONNAIRE 
IN PHASE 1 
Difference Standard 
Between Error 
Means Difference t's 
Control Experimental 
Group 1 Group 1 17. 8 3.7 4.811 
Control Experimental 
Group 2 Group 2 20.0 3.0 6.667 
Control Experimental 
Group 3 Group 3 8.9 4.2 2. 19 
Experimental Experimental 
Group 1 Group 2 1.2 4.1 .293 
Experimental Control 
Groups 1 & 2 Group 3 8.3 4.4 1. 886 
Experimental Experimental 
Groups 1 & 2 Group 3 .6 3.9 .154 
rrobability 
p <:: .01 
p ..< .01 
p < .05 
p ::;:o-- . 05 
p > . 05 
p > . 05 
CHAPTER IV 
RESULTS AND ANALYSIS OF PHASE 2 
Phase 2 of this experimental study was conducted from March 21 , 
1957 to April 16, 1957. The same students in the same control and ex-
perimental groups employed in phase 1 were used in this phase of the 
study. For this 'segment, the kinescope entitled "The Ways of the Ant11 
was used. The subject matter presented included the life activities 
and functions of several species of ants, with an instructional rurilling 
time of twenty-eight minutes and fifty seconds. Appendix B contains 
the instructional outline, the kinescope's shot list, the before and 
after test-questionnaire, the recall test-questionnaire, and all group 
tables for phase 2. 
The reliability coefficients obtained from the pretest of the 
be ore, after, and recall measures were .97, .95, and .98 respectively. 
Reliability coefficients of the before, after, and recall mea-
sures for all groups in this phase of the study ranged from . 82 t o .99. 
The analysis of variance, Table V, computed on the before mean 
scores of the control and experimental groups in this phase, showed that 
no significant differences existed among groups on their initial knowl-
edge of the subject matter. 
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TABLE V 
ANALYSIS OF VARIANCE FOR BEFORE QUESTIONNAIRE IN PHASE 2 
Source df Sum of Sq. Mean Sq. (Variance) F 
_______________ , ________ __ 
----------~---------------,-- --------
Among the means 
of methods 5 
115 
18 3.6 
85.3 
< 1.0 
Within methods 9813 
--~==--------~---------------------- ---------~·~-------------
Total 120 9831 
I. AFTER TEST-QUESTIONNAIRE 
After mean scores for phase 2, Table VI, show control 3, which 
·received oral instruction alone, highest with an 89.1 mean. The means 
of experimental 1 and experL~ental 2, both of which received teacher 
and kinescope instruction, were 81.0 and 79.2 respectively. The group 
that received only two showings of the educational televisi on recording, 
experimental 3, had a 66.0 mean. 
Gains in mean raw scores over the before measure were 56.7 for 
control 3, 48.6 for experimental 1, 46.2 for experimental 2, and 32.6 
I for experimental 3. Thus, control 3, which received reg~lar teacher 
II instruction alone, made the greateet mean gain on the after measure. 
II. RECALL TEST-QUESTIONNAIRE 
Recall test-questionnaire means, Table VI, show control 3 highest 
with a mean of 76. 0 f oll owed by experimental 1 with 70.0, experimental 2 
with 68.9, and experimental 3 with 6o.o. 
Loss in means, two weeks af ter each groupfs instruction, were 
13.1 for control 3, 11.0 for experimental 1, 10.3 for experimental 2, 
and 6.0 for experimental 3. Therefore, the greatest decrease of mean 
scores on the recall test-questionnaire was made by control 3, the 
group that received only face-to-face instruction. 
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'tABLE VI 
MEANS OF BEFORE, AFTER, AND RECALL QUESTIONNAIRES 
FOR GROUPS IN PHASE 2 
Before After Recall 
Means Means Means 
Control 
Group 1 32. 8 32. 2 31. 8 
Control 
Group 2 33.2 34.6 
e Control Group 3 32.4 89.1 76.0 
Experimental 
Group 1 .32.4 81.0 70.0 
Experimental 
68.9 Group 2 3.3.0 79.2 
Experimental 
66.0 6o.o Group 3 3.3.4 
II 
III. AFTER T-TESTS BETWEEN GROUPS 
T-test results, Table VII, on the after measure for phase 2, 
indicated a significant difference, beyond the one per cent level , in 
favor of experimental 1 and experimental 2 and their controls , showing 
that the kinescope, "The Ways of the Ant,u did impart factual knowledge 
on the viewers in these two groups. 
Comparison of after mean scores of cont rol 3 and experimental 3, 
by the emp oyment of the t-test, indicated that a significant difference 
favoring the control group existed beyond the one per cent level of con-
fidence . Under the conditions of the experiment, this evidence signifi-
cantly supported regular teaching over just kinescope instruction. 
No significant difference was found between experimental 1 and 
experimental 2 , indicating that the order of presentation of oral 
instruction and a kinescope showing nuil<es little or no difference in 
achievement. 
Application of the t-test between after mean scores of experi-
mental 1 and 2 together, and control 3 showed that a significant dif- --~ 
f erence did exist favoring the control group beyond the five per cent 
level. Evidence here seems to suggest that oral instruction is better 
than regular teaching combined with a showing of an educational te e~ 
vision recording . 
Also, a significant difference, beyond the one per cent level 
favoring experimental groups 1 and 2 together, was indicated when a 
t-test was used for a comparison of experimental 1 and 2 together, and 
experimental 3. Thus for learning purposes, oral instruction in 
~.---' 
conjunction with a kinescope seems to be better than j ust kinescope in-
struction alone . 
. 
- --
Control 
Group 1 
Control 
Group 2 
Control 
Group 3 
Experimental 
Group 1 
I Experimental 
Groups 1 & 2 
I 
Experimental 
Groups 1 & 2 
!ABLE VII 
T-TESTS BETWEEN GROUPS FOR AFTER QUESTIONNAIRE 
IN PHASE 2 
Difference Standard 
Between Error 
Heans Difference -t's 
Experimental 
Group 1 48.8 2.8 17.429 
Experimental 
Group 2 46.0 2.9 15.862 
Experimental 
Group 3 23.1 3.9 5.923 
Experimental 
Group 2 1.8 2.9 .621 
Control 
Group 3 9.0 3.3 2.727 
Experimental 
Group 3 14.1 3.6 .3.917 
-Probability 
p < . o1 
p c:::::: .01 
p < .01 
p ':;:;> .05 
p < .05 
p 
..0:::::. .01 
IV. RECALL T-TESTS BETWEEN GROUPS 
Application of the t~test for the recal l measure, Table VIII, 
showed that both experimental 1 and experimental 2 did significantly 
better, beyond the one per cent level, than their controls. 
Comparison of recall mean scores of control 3 and experimental 3 
showed a significant difference beyond the one per cent level of con-
fidence favoring the control group. This evidence supplied proof that 
regular teaching alone is remembered better than kinescope instruction 
alone. 
No significant difference was found between experimental 1 and 
experimental 2, indicating that the order of presentation or a kinescope 
in conjunction with oral teaching ,has little or no effect on recall. 
Also, no significant difference was found to exist between 
experimental groups 1 and 2 together, and control 3. Evidence here 
supports kinescope plus regular teacher instruction as effective as 
oral teaching alone for remembering factual information. 
A t-test between experimental groups 1 and 2 together and experi-
mental 3 showed a significant d fference favoring experimenta 1 and 2 
together, beyond the five per cent level. Here, regular teacher 
instruction in combination with a showing of an educational television 
recording seems to be better for recall purposes than kinescope instruc-
tion alone. 
TABlE VIII 
.. T-TESTS BETWEEN GROUPS FOR R"ECALL QUESTI ONNAIRE 
IN PHASE 2 
:1 ============ ===== 
Difference Standard 
Between Error 
Means Difference t 1s Probabili t y 
=-~=r============================~=== 
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CHAPTER V 
SUl~Y AND CONCLUSIONS 
It was the purpose of this experimental study to ascertain the 
degree of learning and recall of factual information in general science, 
as presented by kinescopes produced primarily for educational television 
broadcasts. Since many series will eventually be rel eased for in-school 
instruction, this study has attempted to initiate similar investigations 
of the teaching effectiveness of other kinescoped broadcast series. 
In order to aver t any suspicion of experimentation, no announce-
ment was made to any of the groups in the study that kinescopes were 
being used. Absence of such an announcement, according to the Hurst 
study, 1 seems to have little or no effect on student achievement. Only 
two showings of the educational tel evision recordings were given to the 
kinescope-alone group, for the McTavish study2 had suggested t hat three 
showings fail to add significantly to the previous learning gains, while 
four showings result in a smaller increase over three showings. Since 
the two kinescopes used in the experiment employed the use of visuals 
handled by the kinescope teacher, and visual aids flashed on the screen, 
1 Paul M. Hurst, Jr., "Learning Sets: Kinescope vs. Film," 
Audio Visual Communication Review, III (Fall, 1955), PP• 257-263. 
2 
c. L. McTavish, "Effect of Repetitive Film Showings on Learn-
ing," Audio Visual Communication Review, I I (Fall , 1954), p. 319. 
the result s of the Ulrich experiment3 supported their use for better 
l earning and recall th n kinescopes of a straight lecture. 
Two roadcast educational television recordings that constitute 
part of the series "Discovery, 11 with Mary Lela Grimes, were used in the 
study. Although they were both produced at WGBH-TV, Cambridge, ~assach-
usetts, their organization and production were completed under varying 
conditions. 
The kinescope entitled "Too Small to See 11 was produced first, 
with its organization of content material not as thorough as 11The Ways 
of the Ant, 11 the other kinescope that was evaluated in the experiment. 
Further, the actual production situations of the two kinescopes dif-
fered, since 11Too Small to See" was not entirely scripted, while liThe 
Ways of the Ant" included a complete script and camera shot lists. 
These reasons in addition to the relative difficulty of the 
topic concerning one-celled animals, as compared to that of ants, may 
have accounted for the difference in learning gains between the two 
phases of the experiment. 
Both educational television recordings employed the various 
techniques of television production in a comparatively equal manner, 
including various closeups, visual aids, superimposures, and good pacing, 
-.Jith each kinescope having good visual quality. 
In the evaluation of the study no attempt was made to compare 
.3 J. H. Ulrich, 11An Experimental Study of the Acquisition of In-
formation From Three Types of Recorded Television Presentations," An 
Inven~ 2£ Instructional Television Research, Hideya Kumata, editor 
(.tmn Arbor, Michigan: Educational Television and Radio Center, 1956), 
p. 110. 
1..0 
the two kinescopes as to their relative value, since each presented a 
different topic in the field of science, and since one f ollowed the 
other. The variable of production techni ue was not taken into account, 
for it was held constant for each group in the study b,y the kinescope and 
its instructional outline, which was prepared from the subject matter in 
each television recording. 
1 Evaluation of the teaching effectiveness of these kinescopes was 
I I made from experimental comparisons to regular teacher instruction on 
similar subject matter, and their use as supplementary in-school instruc-
tional devices. 
The time element of instruction was held constant for each teach-
11 ing method used throughout the study. This was done by carefully timing 
the kinescopes, and then building the other lessons into this time, with 
all instruction timed by stop watch. Identical subject matter material 
was given to all groups during each presentation, and instruction was 
kept on a regular teaching basis, with no degree of rivalry introduced 
between groups in the experiment . 
il Dur1.ng regular teacher instruction, the instructional outline was 
followed as written, with some points 
I instruction, if the allotted time was 
being reviewed at the end of the 
not completely used.4 Regular 
instruction in control 3, which received face-to-face teaching alone, was 
given in a similar manner. There were no questions answered, or .discus-
sions carried on during, or after the instructional period for each group 
4
some points were reviewed for about two minutes of instruction 
to experimental 2 in phase 1 , and experimental 1 in phase 2. 
II in the study. The blackboard was the only visual aid that was used 
' during the regular face-to-face teaching. 
In phase 1 of this experimental study, on nToo Small to See, 11 the 
evidence obtained showed that the kinescope taught factual information 
,, 
1.-1hich was retained over a period of t\-10 weeks. However, when compared to 
regular teacher instruction, the educational television recording was not 
as effective for teaching or remembering the subject matter concerning 
one-celled animals. Both methods of presentation of the subject material, 
,, 
one by teacher instruction followed y a showing of the kinescope, and 
the other by kinescope instruction followed by face-to-face teaching, 
were as effective for both learning and recall . Regular teacher instruc-
tion was better for learning the factual information than either presen-
ing alone. The degree of learning and recall was as good for two show-
ings of the kinescope as the combination of teacher instruction with 
television recording. 
For phase 2 of this experimental research, on 11The \<lays of the 
Ant, 11 evidence showed that the kinescope taught factual information that 
was remembered over a two-week period. For both learning and remember-
ing the factual information about ants, results obtained supported regu-
lar teaching as better than kinescope instruction alorie. Both methods 
II of presentation of teacher instruction in addition to kinescope instruc-
11 tion were as effective for learning and retaining the subject matter 
presented. Better teaching effectiveness was achieved by regu ar 
teaching alone over oral instruction in conjunction with a kinescope 
showing. However , both teaching methods were as effective for recall 
purposes. For learning and remembering the subject matter, teacher 
instruction in addition to viewing the educa.tional kinescope proved to 
be better than just kinescope instruction. 
Since "The Ways of the Ant11 followed "Too Small to See, 11 learn-
ing and recall in phase 2 may have been affected by sensitivity, brought 
about by viewing the kinescope in phase 1. Therefore, any general iza-
tion draYD here should be understood to come from any one of the phases 
by itself, preferably the first, but not from the two phases in combina~ 
tion. 
Primarily, it must be noted that r egular teacher instruction was 
significantly better for learning the subject material used in the ex-
periment. However , the kinescopes' effectiveness was evident for recall 
purposes when used in conjunction with face-to-face results on the 
II immediate after testing may be the motivation provided by the personal 
appeal of the teacher in c~ose contact with the students. 
Both kinescopes taught information to the student viewers, with 
a substantial amount of knowledge being remembered over a two- week 
period . For both learning and recall , evidence throughout the study 
showed regular teacher instruction alone, to be better than kinescope 
instruction al one. Results also showed that achievement in learning 
and recall of information are not effected by the order in which a 
kinescope is used in conjunction with regular teacher instruction. For 
learning the factual information presented, regulex teaching alone 
proved to be better than using a kinescope in combination with oral 
instruction. However, both methods proved as effective for remembering 
t he information for two weeks. In phase 1, kinescope instruction alone 
did as well for both learning and recal l as the instruction provided by 
both teacher and kinescope. This did not hold true for phase 2, for the 
teacher-kinescope combination was better than kinescope instruction alone 
for both learning and remembering the subject matter. 
Although the empirical evidence obtained from this experimental 
study did not confirm any of the stated hypotheses, information concern-
ing several pertinent factors of the utilization of broadcast educational 
television recordings for in-,school teaching have been substantiated. 
When the kinescopes were used in conjunction with regular teacher 
instruction, the recall of factual information was as good as when only· 
oral instruction was given. 'Also, there was no effect on recall when the 
tel evisi on recordings either preceded or followed reg~lar teacher 
tion. Then, for retaining factual information, a kinescope can be as 
effective as regular teaching , if it replaces part of the oral instruc-
tion. However, t should be noted that although the differences obtained 
between these tv10 conditions were not significant, the differences were 
very close to significance in favor of regular teacher instruction alone. 
In conclusion, there can be littl e doubt that these kinescoped 
productions of educational television broadcast series can be effectively 
utilized as excellent instructional material, when used in conjunction 
with regular face-to-face teaching, although the indications are that 
regular teaching alone, given the same amount of time, is more effective 
than regular instruction in combination with a broadcast educational 
television recording. 
I. LTI-ITTATIONS OF THE STUDY 
Although efforts Yere made to control all variables that may have 
entered the study, several minor differences concerning the groups 
occurred. But, it must be r emembered that t he experiment Yas purposely 
designed to create an ordinary teaching sit uation. 
The primary limitation was .that it Yas impossible to schedule 
all group instruction in the same classroom, which introduced into the 
study the variable of learning under a differing environment. This 
classroom variable made slight differences in spaciousness , lighting, 
window area, and classroom hoise from adjoining rooms. 
Other than these slight differences, which probably could not be 
eliminated except in a controlled laboratory situation, the complete 
experimental design was held constant. 
II . FURTHER RESEARCH 
Since this experimental research only substituted kinescopes in 
various arrangements with teacher instruction, without student interrup-
tion, subsequent investigations into t he teaching effectiveness of 
broadcast educational t elevision recordings should include an experi-
mental design with a question answering or discussion period included 
with teacher instruction. Evidence f rom such a study may indicate that 
the addition of one or both of these teaching techniques substantially 
increases the teaching effectiveness of te evision recordings when used 
in conjunction with face-to-face instruction. 
There is also the possibility of conducting an experimental s tudy 
1• 
li 
on the teaching effectiveness of broadcast educational television record-
ings when the time element of the regular instruction is kept constant to 
the running time of the kinescope. Here, it may be ascertained if kine-
scopes teach at a faster rate than regular teaching, and what effect, if 
any, this produces on the recall of the information that was learned . 
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-APPENDIX A 
APPENDIX A 
INSTRUCTIONAL OUTLINE 
FOR 11TOO SMALL TO SEE" 
A. There exists in the world of man, an invisible silent world of 
living creatures too small to see 
1 . These things are living, carrying out the f tmctions of life 
a. They are called micro-organisms 
b. They eat, move, grow, reproduce, and react to light 
2 . These creatures are contained within the walls of one cell, 
and are sensitive to things about them. 
3. This universe of little things is usually found in pond water 
B. All living things are made of cells 
1. Trees, plants , and human beings are examples 
a. Humans are made of millions of cells, differing in 
structure and purpose 
b. Some plants are too small to see 
1) Yeast 
2) Molds 
3) Bacteria 
a) Some are helpful 
b ) Some are harmful 
2 . Micro-organisms are living things, and it is of importance to 
study them because 
a. We can see life at its simplest 
b . We can learn more about ourselves 
c. Protozoa 
1. One-celled animals called 11First Animals" 
a. Here the first forms of animal life , probably existing 
for 2,000 ,000 ,000 years 
b. Some one-celled animals are comparatively large, as micro-
scopic animals go, perhaps 1/100 of an inch 
c . Some are very small, perhaps 1/250,000 of an inch 
2 . A paramecium, a rather large micro-organism, next to the narrow 
edge of an ordinary postage stamp would seem very small 
a . End to end, eighty-three of them •vould be needed to reach 
across 
b. Side by side, 343 would be needed to cover the same 
distance 
D. The microscope 
• 
2 . 
3. 
Invented in 1675 by Anton van Leeuwenhoek, a Dutchman 
It enables us to see the world of the micro-organisms 
a . To observe their f unctions 
b . Study their relationships 
A lass slide with a cover glass is used to view the micro-
organisms in a drop of pond water 
E. Amoeba 
1 . It is a blob of col orless j elly 
a. 1-iade up of a cell wall 
b. A jelly-like material call ed protoplasm 
1) Known as the 11 stuf'f of life 11 
2) It is in granular form 
c . A nucl eus 
1) Needed for life functions 
2) It is a dark area in the middle of the cell 
2 . Carries on all the functions of l ife 
a . It can eat 
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b . Captures living food by extending itself into pseudopodia 
c. Reproduces by simply dividing in two 
d. Uses pseudopodia to move about 
1) These are called 11 f alse feet 11 
2) They can develop anywhere in its body 
3) Novement of the amoeba i s very slow 
3. The contractile vacuo e controls the water content in the body 
4. The food vacuole is made by surrounding the food with the 
pseudopodia and making it part of the body 
F. Paramecium 
1. Its structure is a little more compl icated than that of the 
amoeba 
a . Has a 11 sl ipper-shape, 11 which does not change 
b. A nucl eus, food and contractil e vacuol es 
1) Food is taken in by t he ora~ groove 
2) Oral groove has cilia around it to whip t he food into 
the body 
3) Unlike the amoeba, it feeds constantly 
2 . Haves about by the whip-like action of cilia 
a . These are fine hairs 
b. Located around its whole body 
G. Didinium 
1 . Has a beak-like structure that is used to jab paramecia 
a. Feeds on paramecia by taking them into its body 
b . This is a remarkable feat considering that many of 
the paramecia are as large or larger than a didinium 
2 . Novement is very quick, since it must catch the paramecia 
3. Has a round body , which becomes fat and very round when i t 
eats a paramecium 
H. Euglena 
1. Long, thin shape, with a whi p called a flagellum which is 
used for t ravel 
2 . Has a greenish color 
a. V~de y chlorop asts, which contain chlorophyll 
b. Bei ng sensitive to light, it probably manufactures its 
own food 
I. Colonial Protozoa 
1. A colony of one-celled animals t hat live t ogether 
a. Each cell obtains its own food 
b . Other colonies form inside, and then break off to form 
their own colony 
2 . The volvox is an example of a colonial protozoa 
J. Multi-cellular organisms 
1 . Cells in the human,body are organized into tissues ar~ organs 
a . Blood cells 
b. Skin cells 
c . Bone cells 
2 . Every cell in the human body has a nucleus, a cell membrane, 
and other inclusions sL-nilar t o the one-celled anima s 
3. uman beings a so have that basic "stuff of life" called 
protoplasm 
SHOT LIST FOR 11 TOO SMALL ·TO SEEII 
VIDEO 
Medium cover of talent 
and flannel board 
Close-up on bottle of pond water 
Dissolve to microscope close-up 
of micro- organism slide 
Medium cl ose-up of talent 
Medium cover of talent 
and flannel board 
Close-up on word 11bacteria11 
Close-up on word "mold" 
Close-up on word "yeast" 
Dissolve to m~dium close-up 
of talent 
Dissolve to close-up of 
word 11Protozoa11 
Dissol ve to medi~~ cover of 
talent and fl~~el board 
Microscope close-up of 
paramecium slide 
Dissolve to close-up of 
postage stamp 
Dolly back to medium cover of 
talent and microscope 
Medium cover of talent and guests 
,AUDIO SUl~lARY 
Micro-organisms eat, move, grow, 
reproduce, and react to light. 
They are contain d within the wall s 
of one ce 1 , and are sensitive to 
things about them. 
This universe of little things is 
usually found in pond water. 
All living things are made of cells. 
Human bei ngs, t rees, and plants are 
exampl es. 
Humans are made of millions of cells, 
differing in structure and purpose. 
Some plants are too small to see. 
Some are helpful and some are harm-
ful. 
Examples are: 
Bacteria 
1;1old 
Yeast 
It is L~portant that we study micro-
organisms, for then we can see life 
at its simplest. One-celled animals 
are called Protozoa, or first 
animals. 
Some one-celled animals are larger 
than others. A paramecium, a rather 
large one-celled animal would seem 
very small beside a postage stamp. 
The microsco e was invented in 1675 
by Anton van Leeuwenhoek. 
The microscope enables us to see 
the world of mi o- organisms. In 
this way we can study their 
and rel ationships. 
Doll y in to close-up 
of , microscope 
Medium close-up of guest 
Hicroscope close-up 
of amoeba slide 
Dissolve to medj_um cover of 
talent and flannel board 
Dolly in t o close-up of 
nucleus and contractile vacuole 
Dolly back to medium cover 
of talent and flannel board 
Dissolve to microscope close-up 
of amoeba slide 
Super slide 11 amoeba11 
Dissolve to medium close-up 
of talent and flannel board 
Dolly in to close-up of 
paramecium on flannel board 
Dissol ve to microscope close-up 
of paramecium slide 
Super slide "paramecium" 
Dissolve to medium close-up 
of talent and flannel board 
Dolly in to close-up of 
didinium on flannel board 
Dissolve to microscope close-up 
of didinium slide 
Super slide 11didinium11 
Dissolve to medium close-up 
of talent and flannel board 
Close-up of euglena on 
fla.nnel board 
Dissolve to microscope close-up 
of euglena slide 
Super slide "euglena" 
Discussion of various parts of a 
microscope. 
A glass slide with a cover glass is 
used to view the micro-organisms in 
a drop of po11d water. 
An amoeba is a blob of colorless 
jelly, which is called protoplasm. 
It has a cell wall and a nucleus . 
An amoeba captures living food by 
extending itself into pseudopodia, 
and reproduces by di 'din _ in two. 
The contractile vacuole controls the 
water content in its body . The food 
vacuole is made by surrounding the 
food with the pseudopodia. 
A parameci~~'s structure is a little 
more complicated than that of an 
amoeba. It has a slipper shape, 
cilia, which are located around its 
whole body. 
Food is taken into the parameclum 1s 
body constantly through the oral 
groove . It moves about by the 
whip-like action of the cilia. 
The didinium feeds on paramecia by 
taking them into its body. 
Its movement is very quick, even 
though its body is round. 
The euglena has a long, thin shape, 
with a whip called a flagellum, 
which is used for travel. It has a 
·greenish color, for it has chlo~~ 
plasts, which contain chlorophyll. 
Dissolve to medium close-up 
of talent and flannel board 
Close-up of colonial protozoa 
on flannel board 
Dissolve to microscope close-up 
of vel vox sli.de 
Super slide 11volvox11 
Dissolve to medium close-up 
of talent 
Dolly back to cover of 
talent and flannel board 
Dissolve to microscope close-up 
of human cell slide 
Dissolve to medium close-up 
of talent and flannel board 
A colony of one-celled animals that 
live together is called co onlsl 
protozoa. Each cell in the colony 
obtains its own food. An example of 
a colonial protozoa is the -volvox. 
Cells in the human body are organized 
into tissues and organs. Some cells 
in the huma.11 body are blood cells, 
skin cells, and bone cells. 
Every cell in the body has a nucleus , 
a cell membrane, and other incl~~.~v·,~~· 
BEFORE AND AFTER 
TEST-QUESTIONNAIRE FOR 11 TOO SHALL TO SEEn 
DIRECTIONS: Underline that answer which best completes each statement 
or question. 
1 . Which one-celled animal moves by the use of !'false-feet11 called 
pseudopodia? (A) amoeba (b) paramecium (c) euglena (d) didinium 
2. Like human beings, one-celled animals have that basic "stuff of 
life" called (a food vacuole (b) contractile vacuole (c) propoplasm 
(d) chloroplasts. 
3. The one-celled animal that has the' abilit.y to change its shape is 
the (a) didinium (b) euglena (c) amoeba (d) paramecium. 
4. The microscope, which makes it possible for us to see micro-
organisms, was invented in 1675 b (a) Anton van Doran (b) Anton 
van Leeuwenhoek (c) Anton van Gogh (d) Anton van Heimer. 
5. All l iving things are made of (a) tissues (b) cells (c) organs 
(d) vacuoles. 
6. A one-celled animal that feeds on paramecin is called (a) colonial 
protozoa (b) euglena (c) amoeba (d) didinium. 
7. Which of the following is a microscopic plant1 (a) euglena 
(b) col onial protozoa (c) yeast (d) didiniwu. 
8. The amoeba reproduces by (a) dividing (b) colony development 
(c) budding (d) pseudopodia. 
9. One-celled animals belong to the group called (a) Metazoa 
(b) Hozozoa (c) Protozoa (d) Promozoa. 
10. The center of life functions in the amoeba is the (a) contractile 
vacuole (b) nucleus (c) pseudopodia {d) food vacuole. 
11. Thich one-celled animal has the slowest movement? (a) paramecium 
{b) euglena (c) didinium (d) amoeba 
12. An amoeba takes in food by (a) surrounding it with its body 
(b) its mouth (c) taking in water (d) the contractile vacuole. 
13. 1in'lich one- celled animal has a 11 slipper-shape"? 
(b) didinium (c) amoeba (d) paramecium 
(a) euglena 
14. A paramecium moves about by the use of (a) pseudopodia (b) a 
flagellum (c ) cilia (d) tube-feet. 
---
15. The mouth of a paramecium is called the (a) oral groove {b) food 
vacuole (c) gullet (d) contractile vacuole. 
16. Which one-celled animal has the simplest structure? (a) didinium 
(b) paramecium (c) euglena (d) amoeba 
17. The (a) amoeba (b) paramecium (c) didinium (d) euglena has 
chloroplasts which give it a greenish color. 
18. The (a) didinium (b) euglena (c) volvox (d) paramecium is an 
example of a colonial protozoa. 
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19. Which is the one-celled anima that uses a whip called a flagellum 
to travel1 (a) euglena (b) amoeba (c) paramecium (d) colonial 
protozoa 
20 . The (a) euglena (b) didin~um (c) paramecium (d) amoeba has a long, 
thin-like shape. 
21. Colonial protozoa is a (a) colony of individual one-celled animals 
(b) one-celled animal seen first during colonial times (c) multi-
cellular animal (d) microscopic plant. 
22 . The contractile vacuole in the amoeba controls the amount of 
(a) water (b) food (c) oxygen (d) chlorophyll taken into the body. 
23. Lined up side by side, it would take (a) 83 (b) 143 (c) 343 
(d) 783 paramecia to reach across the narrow end of an ordinary 
. ·.postage stamp. 
24. Which of the following one-celled animals probably makes its own 
food? (a) paramecium (b amoeba (o) euglena (d) didinium 
25 . A paramecium takes food into its body (a) three times a day 
(b) constantly (c) once in a while (d) when the food vacuole is 
empty. 
e 
RECALL TEST- QUESTIONNAIRE 
FOR "TOO SMALL TO SEE11 
~~N9: Underline that answer which best completes each statement 
or question. 
1. The (a) didinium (b) amoeba (c) paramecium (d) euglena is a one-
celled animal that probably makes its own food. 
2. A paramecium's mouth is called the (a) contractile vacuola 
(b ) food vacuole (c) oral groove (d) gullet . 
3. The one-celled animal that has a long, thin- ike shape is the 
(a) paramecium (b) euglena (c) amoeba (d) didinium. 
4. Human beings, one-celled animals, and pl ants are made of 
(a) vacuol es (b) organs (c ) tissues (d) cells. 
5. The basic "stuff of life" that one-ce led animals possess is called 
(a) protoplasm (b) chloroplasts (c f ood vacuola (d) contractile 
vacuola . 
6. 
7. 
8. 
9. 
10 .. 
11 . 
The (a) euglena (b) amoeba (c) paramacium (d) didini um moves by 
"false feet" ce.lled pseudopodia. · 
Food is taken in by an amoeba by (a) the contractile vacuole 
(b) surround·ng it with its body (c) its mouth (d takin in water. 
~1ich one-celled animal has the ability to change its shape? 
(a) amoe·a (b) didinium {c euglena (d) paramecium. 
An example of a colonial protozoa is the (a) volvox 
(b) paramecium (c) euglena (d) didinium. 
Food is taken into a paramecium's body (a) when the food vacuole is 
empty (b) once in a while (c) constantly (d) three times a day. 
The amount of (a) chlorophyll (b) i-rater (c} f ood (d ) oxygen taken 
into the body of an amoeba is controlled by the contractile vacuole . 
12 • . The (a) euglena (b) colonial protozoa (c ) paramecium (d ) amoeba 
travels by the use of a whip called a flagell um. 
13. Reproduction by an amoeba is achieved by (a) budding (o) dividing 
(c) colony development (d) pseudopodia. 
14. The (a) amoeba (b) paramecium (c ) didinium (d) euglena has the 
slowest movement. 
15. The microscope was invented in 1675 by (a) Anton van Gogh (b ) Anton 
van Heimer (c) Anton van Doran (d) Anton van Leeuwenhoek. 
16. It woul d take (a) 343 ( ) 783 (c) 83 (d) 143 paramec a , lined up 
side . b;r side , to reach across the narrow end of an ordinary postage 
stamp. 
17. Which one- celled animal has the simpl est structure1 (a) euglena 
(b ) amoe a (c) paramecium (d ) didinium. 
18. A (a) one-celled animal seen first dur i ng col onial times (b micro-
scopic plant (c) colony of individual one-celled animals (d) multi-
cell ular animal is called a colonial protozoa. 
19 . A one-celled animal that is the enemy of paramecia is call ed 
(a) amoeba (b) didinium (c) colonial protozoa (d) euglema . 
20. \~ich of the following one-celled animals has chloroplasts that give 
it a greenish color1 (a) didinium (b) paramecium (c) euglena 
(d ) amoeba. · 
21 . The (a) f ood vacuole (b) contractile vacuola (c) pseudopodia 
(d) nucleus is the center of life functions in the amoeba. 
22. vJhich of the following .has .a "slipper-shape"? (a); amoeba (b) aug-
lema (c) didinium (d) paramecium. 
23. The structure that enables a paramecium to move is called {a) cilia 
(b) tube-feet (c) pseudopodia (d) a flagellum. 
24. All one- celled animals belong to the group (a) Promozoa 
C ) Mezozoa (c) Protozoa (d) Metazoa • . 
25 . A (a) col onial protozoa (b) didinium (c) euglena (d) yeast is a 
microscopic plant. 
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TABLE IX 
RELIABILITY COEFFICIENTS, MEANS, STANDARD DEVIATIONS, A1~ STANDARD ERRORS 
OF BEFORE, AFTER, AND RECALL QUESTIONNAIRES FOR CONTROL GROUP 1 
ON 11 TOO SMALL TO SEE" 
-
-
-Rercentage l?ercentage Total Percentage 
Scores Scores Scores 
Odd Items Even Items Test Items 
Correct Correct Correct 
(1 ) Before (1) Before (1) Before (2) After (2) After (2) After 
(.3) Recall (.3) Recall (.3) Recall 
Case Number (1) (2) (.3) (1) (2) (3) (1) (2) (.3) 
-
- -1 12 12 16 20 8 16 32 20 .32 
2 16 16 12 12 16 16 28 32 28 
3 12 16 24 20 20 16 32 36 40 
4 16 16 16 20 24 12 _36 40 28 
5 8 32 16 8 4 26 16 36 44 
6 12 16 20 16 8 16 26 24 36 
e 7 16 16 12 20 20 4 36 .36 16 8 . 1.2 8 16 20 16 8 32 24 24 
9 28 .32 16 .24 16 20 52 48 .36 
10 20 16 8 20 8 8 40 24 16 
11 8 12 16 24 16 20 32 28 .36 
12 12 16 12 8 4 4 20 20 16 
13 20 16 16 28 20 16 48 .36 .32 
14 20 12 20 24 20 1 44 .32 32 
15 12 8 12 16 4 12 28 12 24 
16 4 12 16 12 8 8 16 20 24 
17 12 24 20 12 16 8 24 40 28 
18 16 20 8 16 20 20 32 40 28 
19 28 20 8 4 8 4 32 .28 12 
20 16 16 12 20 8 16 26 24 28 
Totals 200 ~26 226 244 26{r. 26/t 644 6QQ._2§Q__ 
Odd-Even Reliabil ity Standard Standard 
Cor relations Coefficients Means Deviations Errors 
Before . 87 .93 32. 2 9.16 2.10 
After .79 . 88 _30.0 8.81 2.02 
--..Recall t89 ·2/t 28.0 8!22 1.20 
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'J'ABI.E X 
RELIABI ITY COEF'l<'ICIENTS, MEAt.'JS, STANDARD DEVIATIONS, AND STANDARD EPJWRS 
OF AFTER, AND RECALL QUESTIONNAIRES FOR C01~0L GROUP 2 
ON 11TOO SHALL TO SEE" 
.:J?ercentage P~rcentage Total Percentage, 
Scores Scores Scores 
Odd Items Even Items Test Items 
Correct Correct Correct 
(1) After (1) After (1) After 
(2) Recall (2 Recall (2) Recall 
Case Number (1) (2) (1 ) (2) ( ) (2) 
-
1 8 16 20 A 28 20 
2 20 24 20 8 40 32 
3 20 16 8 4 28 20 
4 12 8 12 20 24 28 
5 16 12 8 20 24 32 
6 20 12 16 4 36 16 
7 12 4 20 16 32 20 e 8 32 20 4 12 36 32 9 16 20 12 8 28 28 
10 12 12 8 16 20 .28 
11 20 20 4 16 24 36 
)2 8 16 12 1.2 20 28 
13 20 12 .24 20 44 32 
14 4 12 4 8 8 20 
15 28 4 16 16 44 20 
16 16 8 8 8 24 16 
17 16 8 16 20 32 28 
18 20 20 8 16 28 36 
19 4 16 8 12 12 28 
20 20 16 20 16 40 32 
21 16 20 8 16 2/± 26 
_ ___!Qtal s 340 296 2,26 272 226 268 
Odd-Even Reliabilit y Standard Standard 
Correlations Coefficient s Heans Deviat ions Errors 
Afte1" .75 . 86 28.4 9.25 2 .07 
Recall 
---
· 22 ~26 27.0 6.60 l!f.:8 
T-ABLE XI 
RELIABILITY COEFFICIENTS, MEANS, STJ~.,.'I\lDAl~D DEVIATIONS .AND STANDARD ERRORS 
0 BEFORE , .AFTER, .AND RECALL QUESTIONNAIRES ,.,OR CONTROL GROUP 3 
ON 11TOO SMALL TO SEE11 
fercentage ~ercentage ~otal Percentage 
Scores Scores Scor es 
Odd Items Even Items Test Items 
Correct Correct Correct 
(1) Before (1) Before (1) Befor e 
(2) After (2) After (2) After 
(3) Recall (3) Recall (3) Recal l 
Case Number (1) ( ) (3) (1) (2) (3) (1) (2) (3) 
12 40 48 16 36 36 28 76 84 
2 12 36 24 12 40 28 24 76 52 
3 12 36 20 12 24 28 24 60 48 
4 32 36 12 12 20 24 44 ~6 36 
5 4 48 28 20 1~0 40 24 88 68 
6 16 48 44 20 44 40 .36 92 84 
7 16 44 20 8 24 24 24 68 44 
8 24 28 * 20 40 44 68 
9 16 36 32 20 24 28 36 60 60 
10- 4 32 28 4 28 16 8 60 44 
11 0 24 32 12 24 20 12 48 52 
12 12 48 12 32 24 80 
13 20 40 28 4 28 32 24 68 60 
14 20 40 24 20 36 3 4 76 56 
15 8 28 20 8 21" 16 16 52 36 
16 28 36 20 12 20 16 40 56 36 
17 20 32 24 20 32 24 40 64 48 
18 12 44 20 16 28 32 28 72 52 
19 16 44 32 20 28 28 36 72 60 
88 
Odd-Even -Re1iabili ty -Standard -Standard 
Correlations Coef f icients Heans Deviations Errors 
Before .95 .97 .4 10.42 2.39 
After . 80 .89 69.0 11.99 2.75 
*Blank Spaces indicate pupils absent . 
TAB XI I 
RE IABI LITY COEFFICIENTS, :MEANS, STANDARD DEVIATI ONS, AND STANDARD ERRORS 
OF BEFORE , AFTER , At'ID RECALL QUESTI ONNAIRES FOR EXPERIMENTAL GROUP 1 
Case Number 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 
12 
·13 
14 
15 
16 
7 
18 
19 
20 
21 
Before 
After 
ON "TOO S:H.ALL TO SEE" 
Percentage Percentage Total Per centage 
Scor es Scores Scor es Qld Items Even I tems Test Items 
Correct Correct Cor rect 
(1) Bef or e (1 ) Befor e (1 ) Before (2) After (2) After (2) Af ter (3) Recall (3) Recall (3 Recall 
(1) (2) (3) (1) (2) (3) (1) (2 ) (3 ) 
1 24 * 52 16 28 12 12 28 40 
20 40 32 28 32 32 48 72 64 
8 40 36 12 48 24 20 88 60 
4 32 28 16 12 16 20 44 L~ 
'20 32 20 20 20 28 40 52 48 
8 28 8 20 16 12 28 44 20 
16 28 20 20 20 24 36 48 44 
24 12 12 12 24 8 36 36 20 
16 28 36 12 28 20 28 56 56 
20 40 32 8 .36 28 28 76 60 
20 32 20 8 32 24 28 64 44 
20 32 24 16 28 32 36 60 56 
12 32 24 16 28 28 28 60 52 
0 32 4 12 16 20 12 48 24 
12 .36 28 12 28 24 24 64 52 
12 52 .32 4 44 36 16 96 68 
12 28 1~· 20 20 20 32 48 .32 
8 52 20 :: a 24 16 16 76 .36 
20 24 8 24 16 28 48 .36 
4 28 24 8 24 28 12 52 52 
Odd- Even Rel iab:i . . · ty Standard Standard 
Cor relations Coeff i cients Means Deviations Errors 
.99 
. 81 
• 
.90 
27. 1 
57. 3 
8.74 
15.64 
1 . 
3. 41 
*Blank Spaces indicate pupils abserit. 
6J. 
TABlE XIII 
RELIABILITY COEFFICIENTS, MEANS, STANDARD DEVIATIONS, AND STANDARD ERRORS 
OF BEFORE, AFTER, AND RECALL QUESTIONNAIRES FOR EXPERIMENTAL GROUP 2 
ON "TOO SMAIL TO SEE" 
Percentage Percentage Total Percentage 
Scores Scores Scores 
Odd Items Even Items Test Items 
Correct · Correct Correct 
(1) Before (1) Before (1) Before (2) After (2) After (2) After (3) Recall (3) Recall (3) Recall 
Case Number (1) (2) (3) (1) (2) (3) (1) (2) (3) 
1 4 .32 16 20 40 24 24 72 40 
2 16 40 .36 12 36 24 28 76 60 
.3 16 .32 8 0 8 16 16 40 24 
4 24 28 20 4 20 8 28 48 28 
5 16 20 40 4 28 24 20 48 64 
e 6 20 28 24 .32 28 20 52 56 44 7 12 28 20 4 16 24 16 44 44 
8 24 28 .32 20 .32 16 44 60 48 
9 4 44 12 4 20 .36 8 64 48 
10 28 .36 28 4 32 28 .32 68 56 
11 16 48 24 20 24 .32 .32 72 56 
12 12 28 .36 12 28 .32 24 56 68 
1.3 8 24 20 4 28 24 12 52 44 
14 16 36 .32 12 28 28 28 64 60 
15 16 28 24 8 20 20 24 48 44 
16 24 .32 16 20 24 32 44 56 48 
17 20 20 20 12 16 24 .32 .36 44 
18 16 .32 12 8 4 16 24 .36 28 
19 28 28 24 20 28 16 48 56 40 
20 16 . 28 24 16 20 28 22 lt8 22 
Totals 2% 620 tt68 236 lt80 lt72 272 1100 fj_!J:O 
Od:d'-Bven Reliability Standard Standard 
Correlations Coefficients. Means Deviations Errors 
Before .70 .82 28.6 11.54 2.65 
After .77 
.87 55.0 11.51 2.64 
Recall .99 
·22 ~7.0 11.21 2.64 
TABLE XIV 
COEFFICIENTS, MEANS, STANDARD DEVIATIONS, AND STANDARD ERRORS 
OF BEFORE, AFTER, .AliD RECALL QUESTIONNAIRES FOR EXPERIMENTAL GROUP 3 
Case Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1.3 
14 
15 
i6 
17 
18 
19 
After 
ON ATOO SMALL TO SEE" 
Percentage Percentage Percentage 
Scores Scores . Scores 
Odd Items Even Items Test Items 
Correct Correct Correct 
(1) Before (1) Before (1) Before (2) After (2) After (2) After 
(3) Recall · (3) Recall (3) Recall 
(1) (2) (3) (1) (2) (3) (1) (2) (3) 
20 44 32 32 72 
24 36 28 12 28 28 36 64 56 
20 24 20 8 16 .36 28 40 56 
24 28 * 20 12 44 40 
16 32 20 12 16 32 28 48 52 
8 28 16 24 32 16 32 60 32 
8 36 24 12 32 24 20 68 48 
28 44 .32 24 32 28 52 76 60 
16 24 12 12 16 16 28 40 28 
8 .36 20 24 28 20 .32 64 40 
8 24 28 8 8 20 16 32 48 
12 28 16 12 8 24 24 36 40 
12 .36 16 16 12 24 28 48 40 
20 .32 8 24 28 20 44 60 28 
12 28 24 20 24 16 .32 52 40 
16 28 28 4 .32 20 20 60 48 
20 32 32 20 16 24 40 48 56 
16 12 24 16 24 20 .32 36 44 
0 16 4 20 4 .36 
Odd-Even Reliability Standard Standard 
Correlation• Coefficients Means Deviations Errors 
.97 
.71 
• 
.8.3 
30.0 
51.6 
10 • .39 
12.95 
*Blank Spaces indicate pupils absent. 
.APPENDIX B 
-A. vlorker Ant 
APPENDIX 
INSTRUCTIONAL OUTLINE 
FOR 11 THE WAYS OF THE ANT" 
l . Cannot survive alone, and is necessarily part of a arge 
organization 
2. Has the ability to sense and feel 
a. Keeps in touch with everything by two delicate, jointed 
antennae 
b . Body is covered with hairs, which heighten their sense 
of touch 
3. Jaws are strong and are called rr..andibles , which can be used for 
a. Digging in soil or v1ood 
• Cutting up food 
c. Capturing or carrying prey 
d. Handling the young very gently 
e. Cleaning the legs and antennae 
4. An "apron pocket" is located behind the mandibles, a.nd it is 
used for carrying 
a. Odd bits of material 
b . Discarded scra.ps of food 
5. Has a special s tructure known as a 11 social stomach~ 
a. In it is kept a supply of food which is shared with other 
ants in the colony 
b. This is a social sharing of food called 11 trophallaxis11 
6. Sex of worker is female, their size varying from large to small 
7. Their work differs in the colony 
a. Some gather mixed food 
b. Others are herdsmen 
1 They gather sweet honey dew from their cows ca led 
"p~ant aphids" 
2) THese aphids are guarded and cared f or by the ants 
3) Ants use sensitive antennae to herd tne aphids 
4) The aphids give off a sweet sticky nectar , which they 
obtain from sucking plant sap 
8. An ant house is a kingdom of chambers and galleries 
B. Queen Ant 
1. The queen is a living egg machine, that produces new workers, 
new males, and new queens 
2. After the queen lays her eggs her work with young is over 
a. Worker nursemaids carry the eggs to the hate ery or 
nursery, where they are reared in darkness 
b . The workers also care for and clean the queen 
~====~============~=-==-=~--=-~==-~~~============================~======== 
3. Ants with wings and a large thorax are queens, and those with 
wings and a small thorax are males 
4. After mating on the wing, t he males die 
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5. The queen returns to a solitary spot, where she begins the task 
of building her own kingdom, which may last sixteen years of 
her life. 
6. Her wings are not needed any more, so the queen chews them off 
7. She does not eat or hunt food, sometimes for severa months, 
and feeds the eggs from a food produced within her body 
a. Wing muscles are dissolved into her blood 
b. This protein and fat will emerge as eggs, which are to 
become the first members of her colony 
8G t.Then the eggs grow up they become the workers, and she 
continues to lay eggs. 
9. Soon her colony becomes big and specialized like the one that 
she left 
C. There are some 6,000 species of ants which are found in the world, 
all with different ways of making a living and guilding various 
kinds of houses in which to live 
1. Some are hunters who find food, and have a loose social 
organization 
2 . Some species eat vegetable food, and depend on vegetation 
3. Some are farmers and agriculturists 
a. Their underground homes are filled with "fungus" gardens 
b. This fungus plant is raised and tended in deep, dark 
chambers in the ground 
c. When the new queens leave to start their own colony, they 
take some fungus with them in their "apron pocket" 
D. Honey Pot Ants 
1 . Found in the Southwe~tern part of the United States 
2. Workers hang from the roof of the honey chamber 
a •. They become big storage jars when honey is deposited into 
their bodies 
• The honey is transferred by other workers through their 
social stomachs 
E. Some ant colonies live in trees 
1 . One species can be found in South Africa 
2. The leaves of the tree are matted together by the worker ants, 
by using a silk which is produced by the larvae 
F. Some ants live in the thorns of a tree 
1. One such tree is the acacia, which is found in South America 
2. These ants eat the pulp which is inside the thorns, and then 
make their houses there 
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G. Carpenter Ants 
1 . Their food conslsts mainly of insects that are found in wood 
2. They have the ability of gnawing readily, making great burrows 
in the wood 
H. Artificial ant houses in the laboratory 
1. Ants can live in a simple, molded plaster of paris nest 
a. Nest chambers are hollowed out 
b . No soil is inc uded in this type of artificial house 
24 A good humidity is kept for the ants by the ability of the 
plaster of paris to readily absorb water and distribute it 
throughout the nest 
3. Air is supplied to the nest through the pores in the pla.ster 
of paris 
4. This artificial nest chamber is kept dark, fer ants do not 
care for the light. 
-
SHOT LIST OR 11THE WAYS OF THE ANTu 
VIDEO AUDIO SUHHARY 
Medium close-up of talent An ant is necessarily part of a 
large organization. It has the 
ab · ity t o sense and feel by its 
two de icate, jo:l.nted antennae. 
Close- up o ant colony picture 
Dolly back to full cover of 
picture 
Dissolve to close-up of ants 
gathering food 
II Cl ose-up of ants and aphids 
Medium close-up of t alent 
Dissolve to close-up 
of queen ant pictur e 
Medium close-up of talent 
Cover of ant colony picture 
Dolly in to cl ose-up of tunnels 
Close-up of throne room 
Close- up of hatchery 
Cl ose- up of ants l·d .th vTings 
Medium close-up of talent 
Cover of picture with ants in 
flight 
Dissolve to picture of queen 
Close-up of queen sheding wings 
Matched dissolve to cl ose-up of 
queen and eggs 
The ·aws of an ant are called 
mandibles, and with t hem it can do 
many things. 
The apron pocket is used for carry-
ing scraps of food and odd bits of 
material. Ants share food through 
their social stomach, which is 
called 11 tropha.ll a.xis • 11 
Some ants gather mixed food, whil e 
others are herdsmen. 
Ants gather sweet honey dew from 
plant aphids. These aphids are 
guarded and cared for by the ants. 
The queen ant is a living egg 
machine , that produces new workers, 
new males, and new queens. 
After the queen lays her eggs, er 
work with the young is over . 
Worker nursemaids carry the eggs to 
the hatchery, where they are reared 
in a darkness. 
Ants with wings a.nd a large thorax 
are queens, and those with wings 
and a small thorax are males. 
After mating on the wing, the males 
die. The queen returns to a soli-
tary spot, where she begins the task 
building her own kingdom. 
Her wings are not needed any more, 
so she sheds them. 
=-
Dissolve to cover of an~ 
colony picture 
Dissolve to cover of picture 
~lith ants in flight 
Heclium close-up of talent 
Dissolve to close-up of farmer 
ants 
Diseolve to close-up of honey 
pot ants 
Hedium cover of talent and 
ant house found in trees 
Close-up of leaves 
Medium close-up of ta ent 
Close-up of thorns 
Medium cover of talent and guest 
Close-up of ant house on table 
Medium cover of talent and guest 
Close-up of ant house on table 
Medium cover of guest and ant 
house 
Microscope close-up of ants 
Medium close-up of talent 
and guest 
Super slide 11 trophallaxis11 
Medium cover of talent 
and guest 
Close-up of talent 
Soon her colony becomes big and 
specialized like the one that she 
left. 
.7J 
There are some 6,000 species of ants 
which are found in the world , all 
differ in ways of making a living . 
Some are farmers or agriculturists, 
who feed on a fungus plant, which 
is raised in their underground homes 
Some ants store food in worker ants, 
through their social stomach . These 
workers hang from the roof of the 
honey chamber, and they become big 
storage jars when the honey is put 
into their bodies. 
Some ant colonies live in trees, and 
their homes are made of the leaves 
of the tree. 
One species of ants can e found 
living in the thorns of a tree. 
One such tree is the acacia, which 
is found in South America. 
The food of the carpenter ant con-
sists mainly of insects that are 
found in wood. They have the 
ability to gnaw readily, making 
great burrows in the wood. 
Ants can live in a simple, molded 
plaster of paris nest. The nest 
chambers are hollovred out, with no 
soil included in this type of 
artificial house. 
Ants share food by a process known 
as 11 trophallaxis, 11 which is made 
possible by their social stomach. 
A good humidity is kept for the ants 
by the ability of the plaster of 
paris to readily absorb water and 
distribute it throughout the nest . 
Air is suppl ied to the nest by the 
pores in the plaster of paris . 
Mic scope close- up of ant house 
Close-up of talent 
Microscope close-up of ant house 
22 
This artificial nest charnber is kept 
dark, for ants do not care f or the 
l ight . 
BEFORE AND AFTER 
TEST-QUESTIONNAIRE FOR "THE UAYS OF THE ANT " 
DIRECTIONS: Underline that answer which best completes each statement 
or question. 
1 . There are approximately (a) 2,000 (b) 4,000 (c) 6,000 (d) 8,000 
species of ants . 
2 . The duty of the queen ant is to (a) lay eggs (b) care for the 
young (c) store food (d ) guard the hatchery . 
3. All ants have (a ) one (b) two (c) four (d) six delicate, jointed 
antennae. 
4. The jaws of an ant are called (a) mandibles (b ) choppers 
(c) maxilae (d) jaw-lobes . 
5. One species of ants which are agriculturists raise (a) a rice plant 
(b a chamber plant (c ) a crawl pl ant (d) a fungus plant in their 
underground homes . 
6. A worker ant is (a) bisexual (b) a male (c) a male with wings 
(d) a female. 
7. The sharing of f ood by a 11 social stomach" is called (a) social 
tropism (b ) metamorphosis (c ) photosynthesis (d) trophallaxia. 
8. Af t er mating, the queen ant (a) sheds (b) chews (c) keeps (d) folds 
her wings. 
9. One species of ants lives in the thorns of the (a) cypress tree 
(b) pal m tree (c) el m tree (d) acaci a tree. 
10. Some ants gather s1o~eet honey dew from their "cows" known as 
(a) aphida (b) honey worms (c) sweet larvae (d) lichens . 
11. The food of carpent~r ants cons ists mainly of (a) wood pu~p 
(b'. insects (c) l eaves (d) sap-jelly. 
12. Honey-pot ants store food in (a) underground chambers (b) storage 
bins (c) t r'3e trunks (d) "vlOrker ants. 
13. The body of an ant is covered with (a ) scales (b) hairs (c) spines 
(d) membrane structures . 
14. Ants with wings and a large thor ax are (a) workers (b) mal es 
(c) females (d) queens. 
7L 
15. The queen ant mates (a) underground (b) while flying (c) above 
ground (d) anywhere . 
16. Which ants die after mating? (a) workers (b) females (c males 
(d) queens . 
17. Ants with wings and a small thorax are (a) males (b) fe1nales 
(c) queens (d) workers . 
18. 11hich of the following can gnaw readily'? (a) honey-pot ants 
(b) farmer ants (c) carpenter ants (d) hunter ants . 
19. A species of ants that build houses of matted leaves in trees can 
be found in (a) Sout h Africa (b ) North America (c) South America 
(d) Nort h Africa. 
20 . The 11apron pocket" of an ant is found (a) behind (b) in front of 
(c) above (d ) below the jaws . 
2 • \·Jorker ants ar e (a ) different sizes (b) large (c small (d) t he 
same size . 
22 . 
23. 
25 . 
Ants keep in touch with everything by t heir (a) apron pocket 
(b) antennae (c) membrane structures (d) '\-lings . 
Workers carry the new eggs to t he hatchery , where they are reared 
in ( ~bright l ight (b lot-7 l i ght (c) darkness (d ) semi-darkness . 
New ant colonies are started by (a) workers (b) hunter ants 
(c) queens (d) males . 
The queen ant feeds new eggs from a f ood (a) brought by t he 
workers (b ) produced within her body (c ) found in underground 
chambers (d) obtained f rom the ant 11 cows . 11 
RECA TEST QUESTI NNAIRE 
~OR 11THE WAYS OF THE ANT " 
I DIRECT NS: Underline that answer which best completes each statement 
or question. 
I 
1 . The honey-pot ant stores food in (a) storage bins (b) tree trunks 
(c ) worker ants (d) underground chambers . 
2 . The. worker ants of a colony are (a) large (b) diff erent sizes 
(c) the s~~e size (d) small . 
3. A new ant col ony is s t arted by a (a) queen (b ) mal e (c ) worker 
(d) hunter ant • 
. 4. Where does the queen ant mate? (a) above ground (b undergro· nd 
(c) while f l y ing (d) anywhere 
5. An ant can sense many things with its (a) wings (b) apron pocket 
(c) membrane structure s (d) antenna.e. 
6. Sharing of f ood by a "soci al stomach" is called (a) trophallaxis 
(b ) metamorphosis (c ) social tropism (d photosynthesis . 
7. The queen ant 's main function is to (a) guard t he hatchery 
( ) lay eggs (c) s tore food (d) care for the young . 
8 . How many speci es of ants are there? (a) 8, 000 {b) 6,000 (c) 4,000 
(d) 2,000. 
9 • . Ant s that can gnaw r eadily are known as (a ) farmer ants (b ) hunter 
ants (c ) honey-pot ants (d) carpenter ants. 
10. 
ll . 
12. 
Ne\v ant eggs are fed by the queen, from a food (a) brought by t he 
wor kers (b o ' tained from thE3 ant 11 cows 11 (c) produced within her 
ody (d) f ound i n underground chambers . 
The queen ant (a) folds (b) keeps (c) sheds (d) chews her wings 
after mating . 
One species of ants builds house s of matted leaves in trees l ocated 
in (a ) South America (b ) North America (c ) South Africa 
(d) Nor t h Africa . 
'1, 3. A (a) worker (b) queen (c ) mal e (d ) f emale ant has wings and a 
large thorax. 
Where is the 11 apron pocket" c£ an ant f ound? (a) above t he jaws 
(b) below the jaws (c ) in front of the j aws (d) behind the j aws. 
~----~~====~~========~======~~==~~-==-~~==~~============~======~ 
15. liorker ants are (a) females (b) males (c) mal es wi th wings 
(d) bisexual. 
16. An ant's body is covered with (a) membrane structures (b) spines 
(c) hairs (d) scal es. 
17. A..Tlt 11 cows 11 known as (a.) lichens (b) sweet larvae (c) honey worms 
(d) aphids supply some ants with sweet honey dew. 
18. Ant eggs in the hatchery are reared in (a) darkness (b) semi-
darkness (c) bright light (d) l mo1 light. 
19. The (a) queen (b) femal e (c ) male (d) worker ants die after mating. 
20. A species of f armer ants raises (a) a chamber plant (b) a fungus 
plant (c) a crao:d plant (d) a rice plant in their underground 
home s . 
21 . An ant has jaws , which are called (a) maxilae (b) j aw- lobes 
(c) choppers (d) mandibles. 
22 . Carpenter ants feed on (a) insects (b) sap-jell y (c) wood pul p 
(d) leaves, 
23. An ant has (a) six (b) four (c) two (d) one deli cate, j ointed 
antennae . 
24. The thorns of the (a) elm tree (b) acacia tree (c) palm t r ee 
(d) cypress tree house one species of ants . 
25 . ~ihich ants have wings and a small thor.ax1 (a) workers (b) queens 
(c) females (d) mal es . 
TABlE XV 
RELIABILITY COEFFICIENTS, MEANS, STANDARD DEVIATIONS, AND STANDARD ERRORS 
OF BEFORE, AFTER, AND RECALL QUESTIONNAIRES FOR CONTROL GROUP 1 
ON "THE WAYS OF THE ANT" 
Percentage Percentage Total Percentage 
Scores Scores Scores 
Odd Items Even Items Test Items 
Correct Correct Correct 
(1) Before (1) Before (1) Before 
(2) After (2) After (2) After 
(3) Recall (3) Recall (3) Recall 
Case Nwnber (1) (2) (3) (1) (2) {3) (1) (2) (3) 
1 16 28 24 24 8 40 40 36 
2 16 16 16 20 12 32 40 28 
3 16 * 20 16 36 32 4 24 20 4 4 8 28 24 28 
5 12 16 28 24 28 40 40 44 
6 20 20 12 12 12 32 28 32 
7 20 28 28 24 12 48 40 40 
8 16 16 12 16 4 28 32 20 
9 16 12 12 12 20 28 28 32 
10 16 20 16 12 i6 32 24 36 
11 12 16 16 20 20 28 28 36 
12 24 20 8 16 16 32 28 36 
13 16 20 16 20 16 32 36 36 
14 20 12 8 12 12 28 32 24 
15 12 16 16 20 12 28 36 28 
16 28 24 20 52 44 
17 16 16 16 12 12 32 28 28 
18 16 24 . 12 16 12 28 36 36 
19 12 12 24 s 20 36 28 32 
. ~ 
Odd-Even Reliability Standard sta.ma.rd 
Correlations Coefficients Means Deviations Errors 
Before .95 • 97 32.8 7 • 1.75 
After .99 .99 32.2 6.38 1.46 
*Blank Spaces indicate pupils absent. 
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TABU: XVI 
RELIABILITY COEFFICIENTS, MEANS, STANDARD DEVIATIONS, AND STANDARD ERRORS 
OF AFTER, AND RECALL QUESTIONNAIRES FOR CONTROL GROUP 2 
ON "THE WAYS OF THE ANT" 
-
Percentage Percentage Total Percentage 
Scores Scores Scores 
Odd Items Even Items Test Items 
Correct Correct Correct 
(1) Af'ter (1) Atter (1) After (2) Recall (2) Recall (2) Recall 
Case Number (1) (2) (1) (2) (1) (2} 
1 16 32 36 24 52 56 
2 16 20 16 20 36 36 
3 24 16 16 8 40 24 
4 16 12 12 4 28 16 
5 8 12 12 12 20 24 
6 20 24 24 16 44 40 
e 7 20 20 20 24 40 44 8 12 12 8 16 20 28 
9 20 28 24 12 44 40 
10 20 8 16 16 36 24 
11 20 24 16 24 36 48 
12 24 12 12 16 36 28 
13 16 .36 .32 16 48 52 
14 4 24 16 20 20 44 
15 20 20 4 12 24 32 
16 12 8 8 12 20 20 
17 16 28 20 s 36 .36 
18 16 24 8 12 24 .36 
19 20 24 20 4 40 28 
20 8 ~ 12 12 20 J6 
Totals .328 .~ .;.es 226 284 66!.: 622 
Odd-Even Reliability Standard Standard 
Correlations Coefficients Means Deviations Errors 
After .98 . .99 3.3.2 10.12 2 • .32 
Recall .70 .82 Jlf:.6 10.'22 2.41 
-
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TABIE XVII 
RELIABILITY COEFFICIENTS, MEANS, STANDARD DEVIATIONS, AND STANDARD ERRORS 
OF BEFORE, AFTER, AND RECALL QUESTIONNAmES FOR CONTROL GROUP .3 
ON "THE WAYS OF THE ANT" 
Percentage Perc~ntage Total Percentage 
Scores Scores Scores 
Odd Iteu Even Items Test Items 
Correct Correct Correct 
(1) Before (1) Before (1) Bef'ore 
(2) After . (2) After (2) After 
(3) Recall (3) Recall (.3) Recall 
Case Number (1) (2) (3) (1) (2) (.3) (1) (2) (.3) 
1 20 48 44 16 48 44 .36 96 88 
2 16 52 44 16 48 32 32 100 76 
.3 16 52 * 4 44 20 96 
4 20 44 52 12 48 44 32 92 96 
5 12 48 44 16 44 40 28 92 S4 
e 6 16 48 40 12 40 32 28 88 72 7 24 52 44 20 40 44 44 92 88 8 16 52 40 24 48 36 40 100 76 
9 28 48 40 16 36 40 44 84 80 
10 12 36 28 16 28 .36 28 64 64 
11 8 52 .36 12 40 .36 20 92 72 
12 16 52 28 32 .36 .32 48 88 6o 
13 16 48 48 16 48 40 .32 96 88 
14 8 44 .36 4 40 .32 12 84 68 . 
15 12 48 44 32 48 44 44 96 88 
16 12 48 .36 8 48 44 20 96 80 
17 12 52 44 16 48 40 28 100 ' ~ 
18 8 .32 28 20 28 24 28 6o 52 
19 20 44 28 20 .36 .32 40 80 60 
20 24 .36 24 12 40 28 36 76 52 
21 16 ~2 !J:8 2.4 !J:8 44 !J:O 100 22 
Totals .2.22 288 776 .2!1:8 88~ 7!Jt. 680 1872 1220 
Odd-Even Reliability Standard Standard 
Correlations · Coefficients Means Deviations Errors 
Before 
.95 .97 .32.4 9.21 2.06 
Af'ter 
.89 .94 89.1 11.32 2.5.3 
Recall · 
·26 ·28 76.0 12.8,2 2.94 
*Blank Spaces indicate pupils absent. 
!I 
I 
TABLE XVIII 
II 
RELIABILITY COEFFICIENTS, MEANS, STANDARD DEVIATIONS, AND STANDARD ERRORS 
II 
OF BEFORE, AFTER, AND RECALL QUESTIONNAIRES FOR EXPERIMENTAL GROUP 1 
II 
ON "THE WAYS OF THE ANT" 
Peroentage Peroentage Total Peroentage 
So ores So ores Soores 
II ~d Items Even Items Test Items 
Correot Correot Correot 
(1) Before (1) Before (1) Before (2) After (2) After (2) After 
(3) Reoall (3) Reoall (3) Reoall 
II Case Number (1) (2) (3) (1) (2) (3) (1) (2) (3) 
II 
1 16 48 36 16 36 32 .32 84 68 
2 16 28 32 12 32 32 28 6o 64 
II 
3 12 48 48 16 48 44 28 96 92 
4 12 44 40 16 40 32 28 84 72 
5 36 40 44 16 32 36 52 72 80 
e 6 24 28 36 16 36 12 40 64 48 7 8 36 44 12 36 16 20 72 60 8 24 40 32 8 44 .36 32 84 68 
9 20 48 48 8 48 40 28 96 88 
10 16 44 36 4 32 36 20 76 72 
11 24 48 48 32 48 40 56 96 88 
12 16 52 48 20 44 36 36 96 84 
I' 13 12 36 28 20 44 24 32 80 52 14 12 32 32 16 44 . 28 28 76 60 
15 12 52 40 16 .36 48 28 88 88 
16 20 44 44 20 44 36 40 88 80 
17 20 40 32 16 36 28 36 76 6o 
18 20 44 24 8 40 24 28 84 48 
19 88 36 36 12 32 20 20 68 56 
II 20 12 !J:O ~8 
Totals 340 828 7 6 24 -40 ~ J08 · 2 62 -d6 so 72 =8 162o lltQO 
Od.d-Even Reliability stam.ard Standard 
Correlations Coeffioients Means De'Yiations Errors 
Before .91 .95 32.4 9.19 2.11 Arter .96 .98 81.0 10.42 2.39 Reoall .so 
.89 70.0 13.59 1*12 
II 
TABlE XIX 
!' RELIABILITY COEFFICIENTS, MEANS, STANDARD DEVIATIONS, AND STANDARD ERRORS 
. OF BEFORE, AFTER, AND RECALL QUESTIONNAIRES FOR EXPERIMENTAL GROUP 2 
II ON "THE W:U~ OF THE ANT" I 
Percentage . Percentage Total Percentage 
Scores Scores Scores 
Odd Items Even Items '!'est Items 
Correct Correct Correct 
(1) Before (1) Before (1) Before 
(2) After (2) After (2) After (3) Recall (3) Recall (3) Recall 
Caee Number (1) (2) (3) (1) (2) (3) (1) (2) (3) 
1 20 44 32 16 36 28 36 80 60 
2 20 40 36 16 40 28 36 80 64 
J 24 44 40 24 40 40 48 84 so 
4 24 44 24 8 28 20 32 72 44 
5 12 44 32 12 44 28 24 88 60 
6 20 40 36 12 44 32 32 84 68 
7 12 44 32 20 28 36 32 72 68 
8 8 48 36 16 44 40 24 92 76 
9 16 44 32 16 40 32 32 84 64 
10 16 44 36 16 36 32 32 80 68 
11 12 40 44 28 48 40 40 88 84 
12 16 44 44 28 26 40 44 80 84 
13 16 44 32 12 32 40 28 76 72 
14 20 44 36 8 36 40 28 80 76 
15 16 44 36 16 24 28 32 68 64 
16 16 36 32 12 28 20 28 64 52 
17 20 44 40 16 40 44 36 84 84 
18 8 36 40 20 28 32 28 64 72 
19 24 36 * 24 44 48 80 20 8 44 12 40 20 S4 
Totals J28 8~8 6~0 J:22 7J6 600 660 1~84 1240 
Odd-Even Reliability StM(iard Standard,. 
Correlations Coefficients Means Deviations Errors'! 
') 
1.69 i r Before .99 .99 33.0 7.35 After .87 .93 79.2 7.53 1.73 
*Blank Spaces indicate pupils absent. 
I 
e 
TABlE XX 
RELIABILITY COEFFICIENTS, MEANS, STANDARD DEVIATIONS, AND STANDARD ERRORS 
OF BEFORE, AFTER, AND RECALL QUESTIONNAIRES FOR EXPERIMENTAL GROUP 3 
ON "THE WAYS OF THE ANT" 
Case Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Totals 
Before 
Arter 
Recall 
Percentage 
Scores 
Odd Items 
Correct 
(1) Before 
(2) After 
(3) Recall 
(1) (2) (3) 
20 48 40 
20 44 40 
28 40 20 
20 36 24 
24 36 .32 
20 40 .36 
12 44 32 
16 40 32 
20 44 44 
28 24 16 
32 .32 36 
12 32 32 
12 32 40 
12 24 20 
12 32 32 
12 40 32 
12 24 36 
16 32 28 
32 32 12 
16 ,26 ,26 
,276 712 620 
Percentage 
Seores 
Even Items 
Correct 
(1) Before 
(2) After 
(3) Recall 
(1) (2) (3) 
24 44 48 
28 36 32 
12 24 20 
16 20 28 
20 .32 .36 
16 40 .36 
4 24 .32 
24 .32 .36 
16 40 32 
12 20 20 
16 40 20 
8 28 20 
16 32 28 
0 12 20 
16 28 20 
12 .36 44 
12 44 28 
20 20 28 
4 24 24 
16 ,22 28 
222 608 280 
Odd-Even Reliability 
Total Percentage 
Scores 
Test Iteas 
Correct 
(1) Before 
(2) After 
(3) Recall 
(1) (2) (3) 
44 92 88 
48 80 72 
40 64 40 
.36 56 52 
44 68 68 
.36 80 72 
16 68 64 
40 rr;. 68 
36 84 76 
40 44 36 
48 72 56 
20 60 52 
28 64 68 
12 36 40 
28 60 52 
24 76 76 
24 68 64 
36 52 56 
36 56 36 
,22 68 6lt 
668 1,220 1200 
Standard Standard 
Correlation~ Coefficients Means Deviations Errors 
.78 .88 33.4 9.98 2.29 
.85 .92 66.0 13.11 3.01 
·2lt ,9.,7 60.0 1/t.llt 2·2lt 
